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In the course of a long term study of 
the effectiveness of a whitefish hatchery 
(Miller, 1946) considerable data have 
been accumulated on the age composi- 
tions and growth rates of the whitefish 
(Coregonus clupeaformis Mitchill) popu- 
lations from several Alberta lakes. In 
this paper some of these data are used 
to show the effects of different degrees 
of exploitation of the whitefish fisheries 
of Lakes Wabamun and Pigeon on the 
age composition, growth rate and yield 
to the fishermen. These two lakes are 
approximately the same” size (35-40 
square miles), have the same depths (up 
to 35 feet) and are otherwise very simi- 
lar limnologically except that Pigeon 
Lake lies in a sandier basin and pos- 
sesses less bottom fauna. The fishes 
present are, in addition to the white- 
fish—northern pike (Esox lucius L.), 
yellow perch (Perca flavescens (Mit- 
chill)), burbot (Lota lota maculosa (Le- 
Sueur)), common sucker (Catostomus 


1T am greatly indebted to the Depart- 
ment of Lands and Mines of the Province of 
Alberta, particularly to Mr. H. B. Watkins, 
Superintendent of the Fisheries Branch of 
that Department, whose field staff collected 
and measured the samples of fish. I am also 
indebted to Dr. W. E. Ricker, of Indiana 
University, and Dr. F. E. J. Fry, of the Uni- 
versity of Toronto, both of whom were kind 
enough to examine the MS of this paper. 
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commersonnit (Lacépéde)) and the min- 
now (Notropis hudsonius (Clinton)). 
The pikeperch (Séizostedion vitreum 
(Mitchill)) is present in Pigeon Lake 
but not in Lake Wabamun. Both lakes 
have supported whitefish fisheries for 
several decades and statistics are avail- 
able from 1918. 

The histories of these fisheries are 
very similar up to the late 1930’s. Since 
that time Lake Wabamun has had a 
period of closure followed by a period of 
moderate fishing, while Pigeon Lake has 
been fished more heavily than ever be- 
fore in its history. Thus changes in the 
character of the whitefish population in 
the two lakes from 1942 to 1946 may be 


_associated rather well with degree of 


exploitation. In the following sections 
of this paper, the history of the fishery 
of each lake is described, the growth 
rate of each year class of whitefish ap- 
pearing in the samples is analyzed and 
the age compositions of the catch from 
year to year are presented. Finally, 
these data are discussed in their rela- 
tion to the problem of the management 
of a fishery to produce the highest sus- 
tained yield. 


MATERIAL AND METHODS 


Fishing in both lakes is with 5} inch. 
mesh (stretched measure) gill nets; all 
samples were taken with such nets. 








Over the years 1942-46, 1,104 white- 
fish have been taken as samples from 
Pigeon Lake and 1,292 from Lake 
Wabamun. These were measured in 
millimeters to the fork of the tail (total 
length or fork length) and weighed to 
the nearest ounce. Scale samples were 
taken from the left side, between the 
dorsal fin and the lateral line, of all fish; 
from these the age of each fish was de- 
termined. For calculations of growth 
rate fifty scales were selected from the 
summer and fifty from the winter sam- 
ples of each lake each year; these (650 
in all) were mounted in glycerine jelly 
and studied by the projection method. 
Growth calculations from annuli were 
made from measurements along the 
antero-posterior scale diameter in the 
manner described by Van Oosten 
(1923). 

Statistical data on catches and fishing 
licenses were secured from the records 
of the Provincial Fisheries Branch. 


History oF THE LAKE WABAMUN 
WHITEFISH FISHERY 


The statistics of the whitefish fishery 
of Lake Wabamun are shown graphi- 
cally in Figure 1. The lower panel of the 
figure shows the catches of whitefish 
since 1918. From 1918 to 1934, the 
catch has run from 150,000 to 200,000 
pounds per annum; it exceeded the 
latter figure materially only twice, in 
1924 and 1925. The catch per license 
(upper panel, smooth curve) was very 
high in the early years of the fishery (as 
is usually the case), but declined rapidly 
to become almost constant from 1925 
on. In the 1930’s the numbers of fisher- 
men began to increase (upper panel, ir- 
regular curve). A corresponding in- 
crease in the catch took place until 1937 
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when the peak catch of over 600,000 
pounds was made. In the years follow- 
ing, although three times as many 
fishermen were engaged, the catch de- 
clined steadily to 200,000 pounds in 
1941. At this time it was decided that 
the lake was fished out and no fishing 
was permitted until the winter of 1943- 
44 when 100,000 pounds were removed. 
The following years fishing on a normal 
scale was resumed with catches over 
300,000 pounds. 


AGE COMPOSITION AND GROWTH 
RATE OF WHITEFISH POPULATION 
IN LAKE WABAMUN SINCE 1942 


The percentage of each age in the 
samples of 1,292 whitefish from 1942- 
46 is shown in Table 1. Very striking 
is the increase in the age of the popula- 
tion. In 1942, the year after the lake 
was believed to be fished out, 31 per 
cent of the fish were over four years old. 
The next year 52 per cent exceeded four 
years of age and by 1946, 99 per cent of 
the sample was older than four years. 
Recovery was very rapid from the sup- 
posed fished-out condition. 

The samples of whitefish taken dur- 
ing the five years 1942-46 belonged to 
the year classes 1935-41. The aver- 
age calculated total lengths at the end 
of each year of life for each of these year 
classes are shown in Table 2. A study 
of this table reveals quite clearly that 
there has been little, if any, significant 
change in growth rate during the period 
covered. Discounting the year classes of 
1935, 1936 and 1941, for which only 
nine fish were studied, we see that the 
year classes of 1939 and 1940 have 
grown slightly faster than the earlier 
year classes, particularly in their second, 
third and fourth summers. This small 
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Fic. 1.—Statistics of the whitefish fishery of Lake Wabamun since 1918. The upper panel 
shows catch per license (smooth curve) and number of licenses (irregular curve). 


increase may be a result of fishing re- of low exploitation, the growth rate of 
suming in the winter of 1943-44, but it the whitefish remained fairly constant. 
is so small as to be unconvincing; we The average rate of growth in length 
must conclude that, during the period is shown graphically in Figure 2. It is 


TABLE 1.—PERCENTAGE OF Eacu AGE OF WHITEFISH IN 
SAMPLES From LAKE WABAMUN. 











Age (number of annuli) 2 3 4 5 6 7 8 9 
January 1942 0 0 69 23 8 0 0 0 
August 1942—February 1943 0 6 43 43 7 2 0 0 
June 1943-March 1944 0 3 48 39 10 0 0 0 
July 1944-January 1945 0 0 14 54 28 4 0 0 
July 1945—-August 1945 0 0 0.5 16 58 23 2 0.6 
October 1946 0 1 0 4 66 23 4 2 
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Fic. 2.—The average calculated growth in length of the whitefish of Lake Wabamun. 


considerably slower than in Lake Hu- History oF Piagron LAKE 
ron (Van Oosten, 1939) and Lake WHITEFISH FISHERY 
Champlain (Van Oosten and Deason The statistical records of the catch 


1939), but faster than in Lake Nipigon from Pigeon Lake are shown graphically 
(Hart, 1931). in Figure 3. The lower panel of this 
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Fie. 3.—Statistics of the whitefish fishery of Pigeon Lake since 1918. The upper panel shows 
catch per license (smooth curve) and number of licenses (irregular curve). 


Figure shows the annual catches from remained fairly uniform at 150,000 to 
1918 on; the upper panel shows total 200,000 pounds; this limit was exceeded 
licenses (irregular curve) and catch per only five times in the 22 years from 
license (smooth curve) for the same 1918 to 1939. During this period the 
years. Until 1939 the annual catch has_ catch per license, after the usual high 


TABLE 2.—AVERAGE CALCULATED ToTaL LENGTHS (MM.) AT END OF 
Eacu YEAR OF LIFE OF WHITEFISH OF YEAR CLASSES 
1935-41 rrom LAKE WABAMUN. 














—_ Years ao 
classes 1 2 3 4 5 6 7 s | examined 
1935 100 203 305 364 400 421 #438 — 2 
1936 104 205 292 346 383 406 431 — 4 
1937 106 209 288 344 380 410 432 449 33 
1938 108 212 201 348 379 411 «432° =— 125 
1939 111 212 297 350 385 409 432 — 116 
1940 108 212 297 353 382 4099 — — 67 
1941 121 224 300 356 381 — — — 3 
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. TABLE 3.—PERCENTAGE OF Eacu AGE OF WHITEFISH IN 
SAMPLES FROM PIGEON LAKE. 








Number of annuli 








1 2 3 + 5 6 7 8 
August, 1942 0 8 2 i7 28 37 8 0 
Dec. ’43—Feb. ’44 0 0 34 84.6 19 10 2.5 0 
Aug. ’44—Jan.’45 0.6 0 7) 39 23 24 8 0.6 
September 1945 1.0 0 at. 53 23.6 8.8 i 0 
Oct. ’46 to Jan. ’47 0 13.3 21.6 40.3 13.6 7.6 3.3 0 





values in the first few years of the 
fishery, steadied to an almost constant 
level. The fishery had become stabilized 
at a 200,000 pound per annum level. 
In 1939 and 1940 the fishing effort was 
increased and a greater catch permitted. 
During the ensuing six years the yield 
was over 350,000 pounds and in one 
year reached almost 600,000 pounds. 
With the increased catch, the catch per 
license also increased and the fishery 
appears to be becoming stabilized at an 
annual yield nearly twice as great as in 
previous years. 


AGE CoMPOSITION AND GROWTH 
RatTEs OF WHITEFISH IN PIGEON 
LAKE SINcE 1942 


Samples of the population of white- 
fish in Pigeon Lake have been studied 


for age composition and growth rate 
since 1942. The age composition of the 
population during the period 1942-47 
is shown in Table 3. These years cor- 
respond to the years of greatly increased 
exploitation and the effects of this are 
evident in the changing age composition. 
In 1942 the average age was 5.1 years 
and ninety per cent of the sample was 
four years or older; by 1947 the average 
age had dropped to 3.8 years and the 
sample contained only 65 per cent four- 
year or older fish. Thus the effect of 
heavier fishing has been to decrease the 
percentage of older fish caught and re- 
duce the average age of the catch. 
Taken alone these figures might suggest 
over-fishing, but when growth rates are 
studied this conclusion becomes by no 
means certain. 





ee 





TABLE 4.—AVERAGE CALCULATED TOTAL LENGTHS (MM.) AT END OF 
Eacu YEAR OF LIFE FOR THE WHITEFISH OF YEAR CLASSES 
1935-45 rrom PicEon LAKE. 

















. Years (number of annuli) No. 
sone fish ex- 
ameaee 1 2 3 4 5 6 7 amined 
1935 102 203 285 332 371 396 415 9 
1936 101 196 280 330 367 391 te 21 
1937 106 215 306 349 381 421 — 23 
1938 104 210 299 357 394 421 == 29 
1939 110 214 315 368 407 _ —_— 59 
1940 113 216 315 378 438 —_— _ 69 
1941 116 228 325 394 —_ — —_ 32 
1942 115 231 330 390 — — —_ 17 
1943 120 234 339 —_ — _— — 18 
1944 120 264 — — — —_ — 22 
1945 124 — -—— — — —_ — 1 
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The samples taken from Pigeon Lake 
during these five years (1942-46) in- 
cluded the year classes 1935-45. The 
average calculated total lengths at the 
end of each year of life for each of these 
year classes are shown in Table 4. Sig- 
nificant data are presented for the year 
classes 1936-44 inclusive. The effects of 
increased fishing during 1942-46 on 
these year classes has been to steadily 
increase the growth rate (see Figure 4). 
It is possible that some of the observed 


compared the lengths for the first three 
years of life as calculated from fish of 
the same year classes taken at different 
ages. Data from both Lake Wabamun 
and Pigeon Lake are included. A careful 
study of these data reveals that selec- 
tivity is affecting only the lengths 
calculated from fish less than four years 
old:—none of the Lake Wabamun data 
is affected; the calculated lengths of the 
Pigeon Lake fish, in Table 4, are too 
great for the year classes 1943-45. 


TABLE 5.—TuHE TotTaut LENGTHS (MM.) AT THE END OF THE FirRsT, SECOND AND 
THIRD YEARS OF LIFE CALCULATED FOR EACH OF SEVERAL 
YEAR CLASSES BUT FROM FIsH OF DIFFERENT AGES. 








Lake Wabamun 


Pigeon Lake 





Age at capture 


Age at capture 























3 4 5 6 7 2 3 4 5 6 

1 year old — 109 103 112 14|;—- —- —- —- — 

Year class of 1938 2 year old — 214 204 219 206; —- —- —- —- — 
3 year old — 293 284 299 282; —- —- —- —- — 

No. fish examined —_— 70 28 19 a 

s 1 year old 119 106 111 108 115} — 117 109 109 106 
Year class of 1939 2 year old 219 202 217 210 206; — 213 206 214 235 
3 year old 318 288 302 295 284} — 308 309 310 355 

No. fish examined 5 16 538 238 19] — 5 19 32 3 

; 1 year old — 105 101 1138 — /]113 116 115 106 — 
Year class of 1940 2 year old — 212 213 204 — | 212 218 215 222 — 
3 year old — 304 300 283 — | — 303 310 336 — 

No. fish examined — 144 20 2 — 5§ 11 38 15 — 











increases in calculated length may be 
due to selectivity of the gill nets; the 
nets may be catching the larger indi- 
viduals, especially of the younger year 
classes, so that lengths calculated from 
these fish are too great and give a dis- 
torted picture of general growth rates. 
In order to demonstrate whether or not 
this selectivity is affecting the results, 
Table 5 has been prepared. Here are 


Keeping this in mind the data in Table 
4 show that fish now four years old are 
almost as big as six-year-olds of the 
1936 year class; the average length of 
two-year-olds has increased from 196 to 
over 230 mm.; that of three-year-olds 
from 280 to over 330 mm.; and that of 
four-year-olds from 330 to 390 mm. 
While the increased fishing has 
brought about a decrease in the average 
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age of the catch it has at the same time of the catch. In order to discover ex- 
increased the growth rate so as to com- actly to what extent the increased 
pensate, at least in part, for the youth growth compensates for reduced age it 
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Fig. 4.—The calculated growth in length of whitefish of Pigeon Lake belonging to four 
different year classes. 


_ 





PX- 
ed 
it 








WHITEFISH PoPpuLATIONS OF Two ALBERTA LAKES—WMeiller 297 


TaBLeE 6.—TuHE WercuHTs (OUNCES) AT THE END oF EacuH YEAR OF LIFE 
OF WHITEFISH OF THE YEAR CLASSES 1935-45 
FROM PIGEON LAKE. 














7 Years (number of annuli) Number 
of fish 
canes 1 2 3 4 5 6 a examined 
1935 1 4 12 20 28 36.5 43 9 
1936 1 3.5 11 20 26.5 35 2. — 21 
1937 1 4.5 14.5 23 31.5 45.5 — 23 
1938 1 4 3.6 - @ 36 45.5 _— 29 
1939 1.2 4.5 16 28 40 —_ —_ 59 
1940 1.2 4.5 16 31 52 -— -— 69 
1941 1.2 5.5 18 36 58.5 oo — 32 
1942 1.2 5.56 20 34.5 a — = 17 
1943 1.3 6 20.5 -— --- —- — 18 
1944 1.3 9 — a = 7 oo 22 
1945 1.4 _— —_— _— — — — 1 











is necessary to determine the rates of 
growth in weight. 


Rate oF GROWTH IN WEIGHT 
AND FIsHING EFFICIENCY 
IN Picton LAKE 


The weights at the end of each year 
of life for each year class have been de- 
termined by plotting a curve between 
total lengths at capture and weight at 
capture for three hundred whitefish 
of all sizes. From this curve the weight 
in ounces for any total length may be 
read. The weights for each age of the 


TABLE 7.—CALCULATED WEIGHT (OUNCES) 
oF 100 Fish CauGcnut IN PIGEON LAKE 

















IN 1942. 
Per , —_ 
cent 0 weight 
Age each } wd (ozs.) a 
age in each & 
catch age 
2 8 1940 4.5 36 
3 2 1939 16 32 
4 t7 1938 25 425 
5 28 1937 31.5 882 
6 37 1936 35 1,295 
7 8 1935 43 344 





Total 3,014 





year classes 1935-45, determined in 
this way, are shown in Table 6. 

The data in Table 6 along with the 
percentage age composition of the 
catch, given in Table 3, may be used to 
calculate the total weight of 100 fish as 
caught in 1942 and again as caught in 
1946. These calculations are shown in 
Tables 7 and 8. The tables enable a 
comparison of the efficiency of the 
fishery at the 1942 growth level and the 
1946 growth level. By efficiency is 
meant weight per unit of catch; the unit 
is arbitrary and is here selected as 100 


TABLE 8.—CALCULATED WEIGHT (OUNCES) 
oF 100 Fish CauGcut IN PIGEON LAKE 











IN 1946. 
Per 
Average 
A — f Year weight Total 
ge pea class at each weight 
catch > 
2 13.3 1944 9 119.7 
3 21)..6 1943 20.5 442.8 
4 40.3 1942 34.5 1,390.4 
5 13.6 1941 58.5 795.6 
6 7.6 1940 *60 456.0 
Yj 3.3 1939 *52 171.6 





Total 3,376.1 





* Estimated. 
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fish. One hundred fish of the ages and 
growth rates of 1946 actually weigh 12 
per cent more than a hundred fish at the 
ages and growth rates of 1942. Thus, 
although the present catch consists of 
younger fish, the increased growth rate 
more than compensates and actually 
the fishery is 12 per cent more efficient. 

The question now arises,—will the ef- 
ficiency be increased still more when all 
the fish are growing at the apparent 
1944 year class growth rate but a larger 
proportion of younger fish are being 
caught? Let us assume that no fish 
older than four years are caught. We 
can calculate from Table 3 what the 
proportion of each age in the catch is 
then likely to be (Table 9). The calcula- 
tion of the total weight of one hundred 
fish based on this calculated age compo- 
sition and the estimated growth rate of 
the 1944 year class beyond age two is 
shown in Table 9. The weight of a 
hundred fish actually increases over the 
1946 level by 25 per cent. Under these 
hypothetical conditions the average age 
has been decreased to 3.5 years; the in- 
creased growth rate, however, more 
than compensates for the younger fish, 
and the efficiency of the fishery in- 
creases. 

The intelligent management of a 
fishery aims, of course, at a maximum 
sustained annual yield. Has this been 
achieved in Pigeon Lake? Only trial and 
error tactics can provide a sure answer 
to this question but a fair approxima- 


TABLE 9.—THE CALCULATED WEIGHT or 
100 FisH From PicEon LAKE GROWING 
AT THE APPARENT 1944 YEAR Crass 
GROWTH RATE AND COMPOSED OF FisH 
No OLDER THAN 4 YEARS. 








Weight 








Number per Total 

Age caught fish weight 

(ozs.) (ozs.) 
1 0.5 i. 0.6 
2 10.5 9.0 94.5 
3 33.0 31.0 1,023.0 
4 56.0 55.5 3,108.0 

Total 4,226 





tion may be calculated from the present 
data. Table 10 shows the average cal- 
culated annual increment in growth for 
the years 1942-46. If these incre- 
ments are plotted against time the 
curve shown in Figure 5 results. From 
this curve, it appears that, at the pres- 
ent rate of exploitation, very little 
further increase in rate of growth may 
be expected. In other words, the popu- 
lation has nearly reached its maximum 
growth rate for present conditions in 
Pigeon Lake. 


AGE or MatTotrity IN PIGEON 
LAKE WHITEFISH 


Accurate records of the age of spawn- 
ing whitefish in the fall of 1942 were not 
kept, but it was observed that a few 
fish spawned at the end of their fourth 
summer of life, i.e., as three-year-olds. 
Most of the fish did not mature until 
the end of their fifth summer—as four- 
year-old fish. 


TaBLeE 10.—TuHE AVERAGE ANNUAL INCREMENT IN TOTAL LENGTH (MM.) BEYOND 
THE 1942 LEvEL FoR WHITEFISH OF PIGEON LAKE. 








Years 1942 1943 


1944 1945 1946 





Average increment 0 13.2 


25 41 45 
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Fig. 5.—The average annual increment in total length of Pigeon Lake whitefish 
from 1942-46. 


In the fall of 1946 all of the two-year- 
old fish were mature and either spawn- 
ing or ready to do so at the time they 
were sampled in November. In the five 
years from 1942-46, the situation has 
altered from a small per cent maturing 
as three-year-olds to all ripening as 
two-year-olds. Since the present two- 
year-olds are about twice as heavy as 
the 1942 two-year-olds, maturity is 
evidently associated with size as well as 
age. 

The present average age of the catch, 


therefore, does not mean that the 
spawning escapement is less than when 
the average age of the catch was greater 
The increased growth rate associated 
with a decreased average age brings 
about earlier maturity so that the 
spawning escapement probably has not 
altered. 


DIscUSSION AND CONCLUSIONS 


The data presented for the Lake 
Wabamun whitefish show that when 
there is no fishing, or moderate fishing, 
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the growth rate of each year class re- 
mains the same. The observations on 
Pigeon Lake, where the annual catch 
has been approximately double the 
usual amount for the past six years, 
show that each year class is growing a 
little faster than the one preceding it. 
The catch contains younger fish than 
before but the growth rate is enough 
greater so that a hundred fish of the 
present age composition weigh more 
than a hundred fish of the size and age 
composition of five years ago. Thus the 
efficiency as well as the total catch has 
been increased. The spawning escape- 
ment remains about the same as the 
faster growing fish spawn younger. 

In Pigeon Lake the fishing pressure 
on the older age groups evidently al- 
lows faster growth and earlier maturity 
in younger age groups. Since the total 
numbers of fish caught in the last five 
years Of the fishery have also increased 
it may be concluded that the rate of 
recruitment of whitefish to the popu- 
lation is greater than before. This is 
probably due to an increased survival 
of fry after the eggs hatch, rather than 
to increased egg deposition or increased 
percentage of fertile eggs. 

In lakes Wabamun and Pigeon the 
only competitor fish present is the 
sucker; with fishing pressure increased 
on the whitefish one might guess that 
the suckers, subjected only to slight 
fishing pressure, might increase and fill 
the niche left by the whitefish. This has 
not happened and the sucker is, there- 
fore, not a serious competitor of the 
whitefish. In lakes where ciscos are pres- 
ent it seems likely that increasing the 
fishing pressure on whitefish would al- 
low the ciscos to gain and, perhaps, re- 
place the whitefish if they are not sub- 


jected to the same degree of fishing. 
Therefore, the effect of increasing the 
fishing pressure on the older age groups 
of whitefish may not always be bene- 
ficial to the fishery. Keeping these 
points in mind, the administrator, in 
setting quotas on fisheries, should be 
sure they are not set too low. The for- 
mer low quota on Pigeon Lake allowed 
only half its potential production to be 
realized. Where gill nets are the only 
gear used it is very difficult to fish out a 
lake if the mesh size is kept large (the 
best size for whitefish in Alberta lakes 
appears to be 5} inches, stretched 
measure). Gill nets are so highly selec- 
tive that there is adequate spawning 
escapement even when the fishery is 
intensive. 

The following tentative conclusions 
are offered: 

1. The net size should be chosen so 
that large fish of good commercial size 
will form the bulk of the catch. 

2. The fishery should then be self- 
regulatory. The fishing pressure should 
produce maximum growth rate and 
efficiency and the selectivity of the 
nets should allow adequate spawning 
escapement. 

3. The setting of quotas should not 
be necessary; a careful check of the 
average weight of the catch should be 
sufficient safeguard. 

As long as the average weight is not 
decreasing continued production is to 
be expected. 


SUMMARY 


1. Two Alberta lakes, Wabamun and 
Pigeon, of about the same size and 
general nature have been fished for 
whitefish since 1918. After several years 
of unusually heavy yields Lake Waba- 
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mun was closed during 1942 and 1943. 
Fishing began again in 1944 and has 
continued to date. Pigeon Lake was 
subjected to heavy fishing in 1941 and 
has continued to yield, since then, 
about twice its previous annual yields. 

2. Samples of the whitefish (1,292 
from Wabamun and 1,104 from Pigeon) 
have been taken throughout the period 
1942-46 and analyzed for age com- 
position and rate of growth. 

3. The whitefish of Lake Wabamun, 
which was closed for two years, show 
no change in growth rate and an in- 
crease in average age. 

4. The whitefish of Pigeon Lake, 
subjected to heavy fishing, show ac- 
celerated growth rate and decreased 
average age. The increase in growth 
rate is great enough to compensate for 
the decreased average age so that a 
hundred fish of the present catch weigh 
12 per cent more than a hundred fish 
of the 1942 catch. A further increase in 
efficiency may be expected when all 
year classes in the catch are growing at 
the rate of the youngest year classes 
now present. 


5. Along with increased growth rate 
and diminished average age in Pigeon 
Lake, there has been a decrease in the 
age of spawning fish. Thus, although 
younger fish are being caught, the 
spawning escapement has not altered 
appreciably. 


LITERATURE CITED 


Hart, J. L. 1931. The growth of the white- 
fish Coregonus clupeaformis (Mitchill). 
Contr. Can. Biol. Fish. n.s. 6(20): 429- 
444, 

Miuter, R. B. 1946. Effectiveness of a 
whitefish hatchery. Jour. Wildl. Man. 
10(4): 316-322. 

Van OostEN, J. 1923. The whitefishes 
(Coregonus clupeaformis). A study of the 
scales of whitefish of known ages. Zoo- 
logica; Sci. Contrib. N. Y. Zool. Soc. 
2(17): 380-412. 

1939. The age, growth, sexual maturity, 
and sex ratio of the common whitefish, 
Coregonus clupeaformis (Mitchill), of 
Lake Huron. Papers Mich. Acad. Sci. 
Arts and Letters 24(2): 195-221. 

Van OosteN, J. and H. J. DEason. 1939. 
The age, growth and feeding habits of 
the whitefish, Coregonus clupeaformis 
(Mitchill), of Lake Champlain. Trans. 
Amer. Fish. Soc. 68: 152-162. 











SEX RATIO—EGG FERTILITY RELATIONSHIPS IN 


THE RING-NECKED PHEASANT? 
Charles Shick 


Department of Conservation, Lansing, Michigan 


There is a definite need for informa- 
tion showing the extremes of spring sex 
ratios which can be tolerated among 
pheasants (Phasianus colchicus torqua- 
tus) without reducing the productivity 
of the species. Valid information on sex 
ratio requirements would enable game 
administrators to establish open seasons 
and bag limits on a sounder basis. Some 
data bearing on this problem have been 
accumulated by the Michigan Depart- 
ment of Conservation in connection 
with a Pittman-Robertson pheasant 
research project (7-R) conducted on the 
8,400 acre Prairie Farm (Saginaw 
County) and at the Rose Lake Wildlife 
Experiment Station (Clinton and Shia- 
wassee Counties) during the past six 
years (Pittman-Robertson project 2-R), 
and in connection with earlier investi- 
gations at the Kellogg Bird Sanctuary 
(Kalamazoo County). 

Field Observations: On the heavily 
hunted Prairie Farm 75 to 90 per cent 
of the cocks are removed during a hunt- 
ing season and the spring sex ratios 
during the years of the study averaged 
one cock to seven hens. It was not un- 
common to observe nine or ten hens 
with a male bird, and in a few instances 
the ratio was even greater. In the last 
week of April, 1940, G. A. Ammann 
observed a cock on a crowing area with 


1 Grateful acknowledgement is made to 
numerous members of the Game Division of 
the Michigan Department of Conservation 
for their contributions to the several phases 
of this study over a period of ten years. 


302 


16 hens and a year later another was 
accompanied by 18. Although it is 
possible that these birds may have been 
part of winter flocks it is rather doubt- 
ful, since nests were located in the first 
and second weeks of April each year, a 
good indication that hen pheasants 
were in breeding condition at this early 
date. 

On areas hunted less intensively the 
sex ratio appears to be considerably 
more nearly equal. At our Rose Lake 
Wildlife Experiment station, staff mem- 
bers found the spring sex ratio to be 
constant at approximately one cock to 
three hens from 1939 to 1942. In the 
winter of 1940-41 a reliable observer, 14 
miles northeast of the Prairie Farm, 
maintained a record of pheasants visit- 
ing his private feeding station. Basing 
his computation on 597 sight records, he 
arrived at a sex ratio of one cock to two 
hens. In the same period observations 
by the author, of 212 pheasants on 
privately-owned land a few miles south 
of the Prairie Farm, indicated a similar 
cock to hen ratio. In March, 1941, 
Thomas Osmer and the writer recorded 
the sex of 879 pheasants found on the 
Port Huron, Minden City, and Tuscola 
State Game Areas (St. Clair, Sanilac, 
and Tuscola Counties). The ratio of 
cocks to hens was 1:1.6. In 1932, 
English (1933) recorded a spring sex 
ratio of one cock to two hens on the 
Williamston Game Management Proj- 
ect, Ingham County. Burgess (1946) 
found the ratio of cocks to hens on 
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Michigan State College farms (Ingham 
County), where there is no hunting, to 
be nearly 1:1. In March 1936 a census 
by Allen (1938) on the unhunted W. K. 
Kellogg Farm in Kalamazoo County 
showed 12 hens and 9 to 12 cocks 
present on this unhunted study area. 
Allen reported that only 4 or 5 appeared 
to be mated. A state-wide survey in 
1946 by Linduska (1946) indicated that 
the spring pheasant sex ratio in Michigan 
ranged from 1:1 to 1:8. 

The variations in sex ratios as indi- 
cated in the foregoing discussion are 
attributed, for the most part, to differ- 
ences in hunting pressure. On the 8,400- 
acre Prairie Farm, intensive gun pres- 
sure (256 gun hours per hundred acres 
in 1939) greatly reduced the number of 
cocks, while privately-owned areas ex- 
perienced considerably less hunting, 
and consequently a larger proportion of 
the cocks remained unharvested. In 
1940 hunting pressure on the Federally- 
owned Prairie Farm was 179 gun hours 
per hundred acres during the 22-day 
open season. In sharp contrast a survey 
in the same year by staff members of 
the Rose Lake Wildlife Experiment 
Station revealed that hunting pressure 
on privately-owned land averaged only 
43 gun hours per hundred acres. 

Despite the divergent sex ratios on 
the Prairie Farm, nesting data showed 
a “normal” production of fertile eggs. 
This was substantiated by a consist- 
ently high pheasant yield during each 
hunting season (Table 1). Since obser- 
vations on the study area indicated 
that pheasants were still mating in 
mid-July, it appeared reasonable to 
assume that a single cock easily could 
service 10 to 12 hens in a breeding 
season. (In general-purpose breeds of 
domestic chickens, a sex ratio of one 


TABLE 1.—PRAIRIE FARM PHEASANT SEX 
RatTIos AND YIELD. 


Pre-season Population 











Spring _ 
oaiien Cocks/100  .. /100 
4 acres* 
Males: 100 acres 
females 
1940 14 17.5 12.6 
1941 16 22.9 20.6 
1942 13 19.9 16.9 
Average 14 20.1 36..7 





* Population figures are based on kill 
records and sex ratios and are derived by a 
method described by Allen (1942). 


rooster per 13 to 15 hens is adequate 
for producing a maximum number of 
fertile eggs.) 

According to Roy Hunt, superin- 
tendent of the Michigan State Game 
Farm, the average cock is very vigorous 
in the mating season and he mentions 
occasions on which he has noted that 
one cock serviced three or four hens 
within an hour. Thus, indications are 
that a low proportion of cock pheasants 
in spring does not necessarily mean 
that a large number of hens will go 
unmated or that an excess of infertile 
eggs will be produced. 

Experimental Data: As a check on ten- 
tative conclusions reached at the Prairie 
Farm an experiment was inaugurated 
in the spring of 1941 in cooperation 
with W. F. Van Dien, then superintend- 
ent of the State Game Farm at Mason, 
Michigan, to determine the duration of 
effectiveness of a single mating of a 
cock to a hen pheasant, and to deter- 
mine the percentage of fertile eggs pro- 
duced. The results of the experiment 
are summarized in this report, but be- 
cause of limited data, the information 
offered here is to be considered indica- 
tive rather than conclusive. 

Much of the available information 
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on sex ratio extremes has been based on 
standard game farm practices. A sum- 
mary of questionnaires returned from 
nine states? shows the sex ratio of the 
breeding stock on game farms to be one 
cock to five or six hens. Most of the 
states use the harem-mating system 
which involves small pens (12’ 14’) to 
facilitate egg production and egg gath- 
ering. Thus the pen size generally 
limits the sex ratio utilized on game 
farms. 

In our experiments one pair of wild- 
trapped pheasants was placed in each 
of seven numbered ground pens. After 
copulation had presumably taken place, 
the cocks were removed and the hens 
were allowed to lay. Whether mating 
had occurred was determined in most 
cases by actual observation. In a few 
cases the appearance of plumage on 
hens (i.e., spur markings on rump or 
mandible impressions on the female’s 
head) and the display of masculine 
activity by the cock bird indicated 
mating had occurred. In the latter case 
a bold, strutting male was removed as 
soon as a hen produced her first egg. 
The fact that all hens utilized in these 
experiments produced fertile eggs is 


2Information on spring pheasant sex 
ratios, fertility of pheasant eggs at game 
farms and any data resulting from sex ratio 
experiments were requested from the Penn- 
sylvania Game Commission, Oregon State 
Game Commission, Wisconsin Conservation 
Department, New York Conservation De- 
partment, Ohio Division of Conservation and 
Natural Resources, Minnesota Department 
of Conservation, New Jersey Department of 
Conservation, Illinois Department of Con- 
servation, and Indiana Department of Con- 
servation. All supplied information on sex 
ratios and fertility, although none had con- 
ducted experiments to determine sex ratio 
requirements for maximum production. 


valid proof that all were mated. Al- 
though an attempt was made to detect 
initial matings, it is possible that some 
were serviced more than once. There- 
fore, the term ‘“‘mating” as used in this 
paper may include more than one serv- 
icing. 

The eggs were examined and any 
which were broken or otherwise defec- 
tive were discarded. The rest were 
numbered for identification and placed 
in an incubator for ten days to deter- 
mine fertility. The number of days a 
single mating was effective was calcu- 
lated from the day when the cock was 
segregated from the hen and the day 
when the last fertile egg was produced. 
Results from these tests are summarized 
in Table 2. 

Based on figures included in Table 
2, indications are that a single mating 
of a hen may be effective for an average 
of 22 days, ranging from 11 to 42. 

Carl G. Card of the Poultry Hus- 
bandry ‘Department,* Michigan State 
College, believes: that with domestic 
chickens, one copulation is effective for 
10 to 14 days, and reports a maximum 
record of 28 days. The average number 
of eggs produced by hen pheasants dur- 
ing the period when fertilization of 
some eggs was occurring was 16, rang- 
ing from 3 to 35. The data would seem 
to suggest the possibility of some hens 
producing as many as 35 fertile eggs 
after mating, and consequently that a 
clutch of 10 to 15 fertile eggs might 
result after one servicing. 

Of the eggs produced during the time 
when sperms were active, 77 per cent 
were fertile. This figure is somewhat 
lower than the average for the State 
Game Farm over a period of years. 
Roy M. Hunt, present superintendent, 
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asserts that 90 per cent would be a 
fairly reliable estimate of the fertility 
of eggs produced on the Game Farm 
during a nesting season. Information 
from other states indichtes that fer- 
tility of pheasant eggs produced on 
game farms may range from 80 to 95 
per cent. 

The Iowa State Conservation Com- 
mission made a limited test of extremes 


reasonable to conclude that one cock 
for 10 to 12 hens would suffice to pro- 
duce “normal” clutches of fertile eggs. 
Since all hen pheasants do not come into 
breeding condition at the same time, 
there would be some variation in the 
time when hens would be serviced. 
Under these conditions the ‘functional’ 
sex ratio would be less than the ob- 
served ratio. 


TABLE 2.—DURATION OF EFFECTIVENESS OF MATING IN 
THE RiING-NECKED PHEASANT. 
































Dates of experiments Egg production* 
No. of 
_—— Fertile eggs days Fertile eggs |Infertile eggs 
: Cock produced mating , 
No. Dis- 
_ . award P Per | cards| Total 
moved | First Last | effective| No. er | No. S 
day day cent cent 
1 5/ 3 5/ 3 5/27 25 14 87 2 18 4 20 
2 4/28 4/30 5/ 9 11 3 75 1 25 5 9 
3 4/18 4/18 5/29 42 24 75 8 26 3 35 
+ 5/ 6 5/ 6 §/25 19 4 80 1 20 1 6 
5 4/17 4/17 5/18 32 16 70 7 30 5 28 
6 5/10 §/21 5/25 15 3 100 0 0 0 3 
7 4/24 4/24 5/ 6 11 8 80 2 20 0 10 
Totals 155 72 — 21 — 18 111 
Averages 22 10 77 3 23 3 16 


























* Some hens continued to produce infertile eggs for some time after the last fertile egg was 
laid. Records of egg production given here are only for the period during which fertile eggs 


were produced. 


in sex ratios, but a detailed summary of 
the results is unavailable at this time. 
Bruce F. Stiles, Chief of the Iowa Divi- 
sion of Fish and Game, informed the 
author (letters February 13, 1946, and 
July 15, 1946) that in one setting of 
200 eggs resulting from matings of one 
cock bird with 50 hens, 151 eggs or 
about 75 per cent were fertile. In 
another setting of 200 eggs which were 
produced by 50 hens mated with two 
cocks, 129 eggs or 65 per cent were 
fertile. Using the Iowa data and infor- 
mation gained from the experiment 
summarized here as a basis, it appears 


In respect to mating potentialities, 
K. W. Callenbach of the Poultry De- 
partment, Pennsylvania State College 
wrote the following on March 8, 1943: 

“T do not know of any experiments 
in which the pheasant breeder sex 
ratio was as great as one to 16 or 18. 
On the other hand, from the stand- 
point of actual mating requirements, 
unless they are higher for pheasants 
than either chickens or turkeys, I feel 
that it is within the realm of possibility 
for one male pheasant to satisfactorily 
service 16 or 18 females. As part of this 
set-up, there would be some variation 
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in the time when females will start 
laying which would tend to reduce the 
actual functioning sex ratio.” 


SUMMARY AND DISCUSSION 


Limited data obtained from the ex- 
periment discussed in this paper sub- 
stantiate tentative conclusions reached 
in pheasant studies at the Prairie Farm 
and the Rose Lake Wildlife Experiment 
Station that a low proportion of cocks 
in spring does not necessarily mean 
that an unusually large number of hens 
will go unmated, or that an excess of 
infertile eggs wil! be produced. The 
experiment indicated that the mating 
of a cock pheasant to a hen may be 
effective for an average of 22 days, 
extreme records ranging from 11 to 42 
days. The number of eggs produced 
during the time when sperms were 
effective ranged from 3 to 35, averaging 
16, and of all eggs produced, 77 per cent 
were fertile. 

These data, combined with the fact 
that the cocks are highly polygamous 
and the fact that their mating season 
is long, provide a good basis for assum- 
ing that a spring sex ratio of one cock 
per 10 or 12 hens is not out of propor- 
tion. 

On most of Michigan’s pheasant 
range, the spring ratio of cocks to hens 


varies from 1:1 to 1:8, indicating that 
hunters are not harvesting the available 
surplus males from some areas. Accord- 
ing to the principle of carrying capacity 
if additional cocks were removed from 
areas in which the capacity is ap- 
proached, the number of hens surviving 
through the winter might be corre- 
spondingly increased and at the same 
time competition for territories should 
be reduced during the mating season. 
Under such conditions a divergence in 
sex ratio might conceivably result in 
increased production. 
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RUFFED GROUSE DRUMMING SITE COUNTS 


William John Frank 


Litchfield-Morris Wildlife Sanctuary, Connecticut State Board of 
Fisheries and Game 


Ruffed grouse (Bonasa wumbellus 
L.) drumming site counts were initi- 
ated in the spring of 1941 on the Litch- 
field-Morris Wildlife Sanctuary in 
west-central Connecticut. The work 
has been continued with intensive sur- 
veys being made in 1941 and 1946, 
partial surveys in 1942 and 1943, and 
incidental surveys in 1944 and 1945.1 

These drumming site counts were 
made on a 760 acre study area which is 
fairly representative of the New Eng- 
land Upland cover types that occupy 
most of the western half of the State of 
Connecticut. Much of the area was 
formerly cultivated and has reverted, 
either artifically or naturally to forest 
growth. Of the timber types present, 
hardwoods (mainly the oak ridge type) 
occupy 47 per cent of the area; swamp 
hardwoods, 22 per cent; coniferous 
plantations, 17 per cent; and miscel- 
laneous types, 14 per cent. Many of the 
. Stands are wholly, or partially bounded 
by old stone walls, relics of the days of 
cultivation. The area is used to a 
minor degree for recreation, and a 
small forestry operation is carried on 
each year. The study area was divided 
into 40-acre blocks and the boundaries 
of the blocks were paint-blazed, desig- 
nated by numerals or letters, and 
cleared of brush sufficiently to permit 
walking. 

The spring drumming site counts 


+ In 1941 and 1946 surveys were made by 
the author; in 1943, 1944, and 1945, by Mr. 
M. Arnold; and in 1942 by Messrs. M. 
Alexander, W. Fitzwater and M. Arnold. 


were taken to determine as accurately 
as possible the number of drumming 
male grouse on the study area. If a sex 
ratio of one male to one female is as- 
sumed, it is simple arithmetic to mul- 
tiply the number of males by two and 
thus obtain an estimate of the popula- 
tion available for spring breeding. The 
existence of a one to one sex ratio in 
grouse has been fairly well substanti- 
ated by other investigators (Bump, 
1932, Bezdek, 1944). The average 
clutch size in grouse was found to be 11 
in New York State (Bump, 1935) and 
there is no reason to believe it would be 
different in Connecticut. If the average 
clutch size (11) is multiplied by the 
number of female grouse on an area, the 
result will be the grouse breeding po- 
tential of the area. Thus the ultimate 
purpose of the drumming site count 
was to determine the spring breeding 
population and the breeding potential 
of the ruffed grouse on the study area. 

Grouse censusing by the King 
method (Fisher, 1939) has been used 
on this study area since the fall of 
1940, and the populations as deter- 
mined by the drumming site counts 
have been compared with the popula- 
tions as computed by the King method. 

The drumming act of ruffed grouse 
has been described in numerous publica- 
tions (Sawyer, 1923, Bent, 1932) and 
will not be presented in this paper. The 
censusing of ruffed grouse by the de- 
termination of territories has been at- 
tempted by Clarke (1936) who used 
drumming sites in conjunction with 
other indicators, and by King (1939). 


307 





308 JOURNAL OF WILDLIFE MANAGEMENT, Vot. 11, No. 4, OcroBER 1947 


METHOD 


In the drumming site count, the 
daily field work commenced at day- 
break and continued until the morning 
drumming activity ceased, usually be- 
tween 8:30 and 10:00 in the morning. 
Some grouse did drum occasionally 
during the remainder of the day and 
early evening but this activity was so 
slight and sporadic that it did not war- 
rant being in the field during those 
periods. To locate drumming sites the 
observer walked slowly along the woods 
roads or census lines on the study area 
until a bird was heard drumming. The 
bird was stalked from the point where 
it was first heard, as further advance 
without stalking resulted in premature 
flushes and inability to locate the exact 
drumming site. The objective in stalk- 
ing was to actually see the bird drum- 
ming from its site. This proved to be 
quite difficult since a sudden move or 
noise would startle the bird. In the 
early spring, before the leaves unfurl, 
the birds detect movement at a con- 
siderable distance. With the appearance 
of normal foliage the grouse’s range of 
vision is shortened, but the observer is 
at the same disadvantage and the 
amount of foliage does not change the 
effort necessary to see the bird drum. 
When stalking a bird, the rapid move- 
ment of the drumming bird’s wings 
was usually the first visual indication 
of its whereabouts. During periods of 
“high” drumming activity, most birds 
drum at fairly regular intervals which 
helped the observer to determine the 
direction of the bird. The intensity of 
the sound gave some indication of the 
proximity of the bird. If a grouse which 
is being stalked begins to emit a cluck- 
ing sound, it indicates that the bird has 


been alarmed by the observer and in- 
variably the bird stops drumming and 
walks off through the woods. On some 
occasions grouse were seen to drum 
from sites at which little or no sign 
could be found. No birds were heard to 
drum again from these logations nor 
was sign found on subsequent checking. 
Such drumming was considered as a 
chance occurrence and not as evidence 
of an established drumming site. About 
half of the birds stalked were actually 
seen drumming, and the remainder 
flushed without being seen to drum. 
When the birds flushed while being 
stalked, the observer was usually near 
enough so that the site could be located 
by the spot from which the bird 
flushed, or from sign such as droppings. 
If the observer failed to locate the site, 
the general area was designated as the 
site until subsequent checking verified 
its actual location. Detailed notes were 
recorded on all the sites, and all drop- 
pings and feathers were removed at 
each visit. Each site was checked every 
few days and, although the bird might 
not be present, the presence, or lack, of 
droppings and feathers indicated 
whether or not the site was being used. 
Such checking was to verify continued 
use of a site before considering it as an 
established site, thus eliminating obser- 
vations of transient drumming. 

The intensive field work, as de- 
scribed above, was used to locate the 
drumming sites in 1941 and 1946. In 
1944 and 1945, the investigator was 
limited in the amount of time available 
for the drumming site counts. The field 
work consisted of locating the sites by 
stalking but no checking by removing 
sign was done. It is believed, however, 
that fairly accurate counts of the drum- 
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ming sites were made in each of these 
years. The work in 1942 and 1943 was 
done by stalking but only a portion of 
the study area was covered so the data 
must be considered as incomplete. The 
purpose of presenting the 1942 and 
1943 data is to show the continued use 
of some of the sites which were first 
observed in 1941. 


DRUMMING SEASON 


Ruffed grouse have been known to 
drum at all seasons of the year except 
during the moulting period (Allen, 
1934) but drumming activity is greatest 
in the spring and fall. The drumming 
site counts on the study area were con- 
fined to the spring although numerous 
records of fall drumming were ob- 
tained. In 1941 intensive drumming 
observations commenced on April 26, 
and continued until the second week 
in June when the majority of the birds 
had stopped drumming. The cessation 
of the spring drumming coincided with 
the appearance of the broods. The first 
brood of chicks was noted on June 3 
and within a few days five additional 
broods were seen. It was during these 
few days that the majority of the birds 
stopped drumming. Two grouse, whose 
sites were about 200 yards apart, 
drummed for some time after the second 
week in June. A grouse nest was located 
between these two sites and from May 
28 to June 3 the female added three 
eggs to an original five. It may be that 
this female was visiting both sites and, 
therefore, the males continued to drum. 
In 1941 the period during which the 
majority of the males drummed ex- 
tended from the last week in April until 
the second week in June. 

In 1942 drumming activity was high 


by the last week in April and continued 
into June. The birds were drumming 
vigorously by April 22 of 1943. In 1944 
the drumming site count extended from 
April 18 to May 16, during which time 
the birds drummed actively. In 1945 
the work on drumming was commenced 
April 4 and ended May 8. By March 
26, 1946 the grouse were drumming 
quite actively and continued until 
some time after the 17th of April. From 
later casual observations, it seems 
possible that the grouse continued to 
drum until June of that year, or until 
the hatching of the broods. The early 
drumming activity of the spring of 
1946 (March 26) was in contrast to 
that of the previous intensive drumming 
site count in 1941, when drumming was 
not well established until April 22. 
Phenologically spring was two to three 
weeks earlier in 1946 than in 1941, 
which may account for the earlier drum- 
ming. 

There do not seem to be any fixed 
dates which delimit the spring drum- 
ming period. A few birds drum actively 
in the very early spring, but the be- 
ginning of the period when the majority 
of the birds are drumming may be 
dependent upon weather. In 1941 the 
termination of the drumming period 
coincided with the hatching of the 
chicks and it is probable that this may 
be used as a criterion for determining 
the end of the season. 


DRUMMING SITE DaTA 


In their publications, other workers 
have usually referred to the immediate 
locality from which a grouse drummed 
as a drumming log and usually a log 
was the object from which the bird 
drummed. However, Bent (1932) refers 
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to a grouse drumming from the root of 
a tree and Sawyer (1923) mentions the 
use of rail fences and stone walls. On 
the study area a few logs were utilized 
as the objects from which grouse 
drummed but the majority of the birds 
used stone walls, as well as boulders, 
rock out-crops and stumps. Therefore, 
the term drumming site has been used 
to denote the object, or group of ob- 
jects, on which an individual grouse 
stands when it drums. Frequently a 
bird would drum from two or more 
places on the same stone wall; would 


little or no vegetation. This would be 
expected as the bird required sufficient 
space in which to beat its wings. When 
drumming from a stone wall, a bird 
often used a spot that was below the 
general level of the top of the wall. 
Of fifty-five recorded drumming sites, 
30 were stone walls, 8 boulders or rock 
outcrops, 7 logs, 3 logs and stone walls, 
2 stumps, and 5 undetermined. The 
forest growth on the study area con- 
sists mainly of the younger age classes 
and there are relatively few logs on 
the ground. Whether or not the grouse 


TABLE 1.—TyprEs oF DRUMMING SITES UTILIZED ON THE StuDy AREA FROM 1941 To 1946. 
ReEcorpDs FoR 1942 anp 1943 ARE INCOMPLETE. THERE ARE ONLY FIFTY-FIVE INDI- 
VIDUAL SITES RECORDED AS Many Sites WERE UsEep MorE THAN ONE YEAR. 








Type of drumming site 














Year Log and Boulder 
par Logs stone Stumps or rock a Total 

wall out-crop 
1941 8 4 2 1 + 1 20 
1942 7 3 1 1 2 3 17 
1943 3 2 —_— 1 _— — 6 
1944 13 3 1 1 4 -— 22 
1945 15 2 _— 1 3 1 22 
1946 16 1 2 1 4 1 25 
Totals 62 15 6 6 17 6 112 





use two stone walls; or would use two 
different objects such as a stone wall 
and a log. When this occurred the places 
from which the bird drummed were in a 
relatively localized area always within 
less than 100 yards of each other. This 
type of drumming site was noted by 
Sawyer (1923) who recorded a bird 
using two logs and another which used 
a log and a stump. 

The drumming sites observed on the 
study area were usually in dense cover, 
frequently coniferous, but within a 
radius of two to three feet around the 
spot where a bird stood, there was 


would prefer logs to stone walls is 
questionable since on this area logs are 
not generally available. That stone 
walls provide a suitable substitute is 
evident, however, since three birds 
used both as their drumming sites. The 
main use of the object on which the 
bird drums, appears to be to elevate 
him above the general level of the 
ground. 

The objects used as drumming sites 
for the years 1941 to 1946, inclusive, 
are presented in Table 1. Although 112 
established sites are recorded in this 
table, they represent only fifty-five 
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different sites as an individual site was 
often used for more than one year. 
The 112 sites included those located 
on, and immediately adjacent to, the 
study area. The number of sites re- 
corded for the years 1942 and 1943 is 
known to be incomplete. Data for 
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“boulders, or rock out-crops,” are to be 
considered in like manner. The “‘log and 
stone wall” refers to the use of both 
objects by the birds drumming at the 
sites so recorded. 

Table 2 gives the number of drum- 
ming sites located in various forest 


TABLE 2.—LocATION OF DRUMMING SITES WITH REFERENCE TO CovER TyPpEs. TyPE 
DESIGNATIONS Do Not ConForRM TO ANY STANDARD ForEst TYPE NOMENCLATURE. 








Cover types 


No. of drumming 
sites 





Old field reverting, pole and sapling stage 


Edge, red pine plantation and old field reverting 


Red maple swamp plus hemlock 

All aged hardwoods, mainly oak ridge 
Red maple swamp 

Pole white pine plantation 

Pole red pine plantation 


Edge, old field reverting and white pine plantation of poles 


All aged hardwoods plus white pine 


Edge, white pine plantation and all aged hardwoods plus white pine 
Edge, pole Scotch pine plantatiof and pole white pine plantation 
Edge, old field reverting, and pole Scotch pine plantation 

Edge, red maple swamp plus hemlock and old field reverting 

Edge, Scotch pine plantation and small clear-cut in plantation 


Edge, roadside and old field reverting 


Edge, pole spruce plantation and clear-cut in red maple swamp 
Edge, pole Scotch pine plantation and clear-cut in red maple swamp 
Edge, open field and red maple swamp plus hemlock 

Edge, pole Norway spruce plantation and pole white pine plantation 


Undetermined 


Total 


16 


on 
Pony | TT et et et et et et et et et et ND PO 





other years is thought to include all of 
the birds that were drumming on the 
study area. “Stone walls” were first in 
importance and comprised of 55.4 per 
cent of the total number of sites used 
during the six-year period. ‘Boulders, 
or rock outcrops” were second with 
15.2 per cent; “logs,” or groups of logs, 
13.4 per cent; and “stumps” “log and 
stone wall,” and “undetermined,” each 
made up about 5.4 per cent of the sites. 
The category “stone walls” included 
sites of one or more walls, or of one or 
more places on the same wall, and the 
categories “logs,” “stumps,” and 








cover types. There are 56 sites recorded 
but in one case two objects, each in a 
different forest cover type, comprised 
one drumming site, hence the data are 
for only fifty-five individual sites. 
Seventeen or 30 per cent, of the sites 
were on the boundary or edge between 
two cover types. Since about 55 per 
cent of the sites used during the six-year 
period were stone walls and as stone 
walls often form the boundaries between 
the forest cover types, it follows that a 
relatively large per cent of the sites 
would be on the edge of the forest cover 
types. Of the sites located within a 
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definite cover type, the largest number, 
16 or 29 per cent, were in “‘old field re- 
verting pole and sapling stage,”’ which 
makes up about 5 per cent of the total 
acreage of the study area. This is in 
contrast to the all-aged hardwoods 
which occupies 37 per cent of the total 
acreage and contained but seven per 
cent of the drumming sites, and the 
red maple swamp type which occupies 
19 per cent of the total acreage and 
contained five per cent of the drumming 
sites. These data would indicate a 


data on the use of sites for one or more 
years. The horizontal figures present 
the sites recorded each year and the 
vertical columns show the year the site 
was first recorded. The first count was 
made in 1941 and 20 sites were recorded. 
In 1942 a total of 17 sites were recorded, 
9 of them being those used the pre- 
ceding year, and 8 being sites first re- 
corded in 1942. Although the drumming 
site counts were not complete in 1942 
and 1943, the records show that at 
least two of the 20 sites first recorded in 


TABLE 3.—DRUMMING S1TE USAGE BY YEARS WHEN SITES WERE First RECORDED. THE 
NUMBERS IN PARENTHESES ARE SITES IMMEDIATELY ADJACENT TO THE STUDY AREA. 








Year sites first recorded 











Year of Total no. 
count 1941 1942 1943 1944 1945 1946 of sites 
1941 17 (3) 20 
1942 8 (1) 4 (4) 17 
1943 3 (1) (1) (1) 6 
1944 9 (2) 1 9 (1) 22 
1945 8 (1) 1 pane 4 6 (2) 22 
1946 7 (2) —~ “a 3 5 4 (4) 25 
Total 112 





preference for the old field type over 
the all-aged hardwoods and red maple 
swamp types. Habitat studies of ruffed 
grouse have indicated a preference for 
the old field type over the other two, 
so this condition as regards the drum- 
ming sites was to be expected. There 
was a concentration of drumming sites 
around a large red maple swamp but 
this “border” was 50 to 200 yards wide 
and contained a variety of types. The 
“border” area supported a relatively 
high grouse population at all seasons 
of the year. 

Some of the drumming sites have 
been utilized each spring for the past 
six years and others have been used for 
two or more years. Table 3 presents the 


1941 have been used each year for the 
past six years. Of the original twenty 
sites, nine are known to have been used 
in 1942, four in 1943, eleven in 1944, 
nine in 1945 and nine in 1946. 
Whether the same grouse used the 
same drumming site each year is not 
known. In most instances where the 
same site was used for more than one 
year, the bird usually drummed from 
the identical place on the site. A bird 
was recorded in 1941 as drumming 
from a slight depression in the top of a 
stone wall, and for four of the succeed- 
ing five drumming seasons a bird 
drummed from this same depression. 
The one year no bird was recorded was 
in 1943, when an incomplete count was 


























made. At another site which consisted 
of a group of three logs, a bird drummed 
from the same places on the logs during 
each of six drumming seasons. A bird 
was recorded as drumming from the 
identical spot on a boulder during each 
spring except that of 1943, in which 
year the site was not examined. Ad- 
ditional records of a grouse using the 
identical spot on an object from which 
to drum, have been obtained during the 
study but add nothing to the cases 
cited. On some sites a bird has used 
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cent were first recorded in 1944, and so 
were at least three years old; five or 20 
per cent were first recorded in 1945 
and were two years old; and eight or 32 
per cent were one year old birds being 
newly recorded in the spring of 1946. 
It is possible that some of the sites first 
recorded in a year were established by 
birds which had abandoned a site used 
other years. Hence this number of one 
year old birds would tend to a be maxi- 
mum figure. 

The data for the number of sites 


TABLE 4.—PoOPULATION DATA AND BREEDING POTENTIAL OF THE STUDY AREA. BREEDING 
POTENTIAL OBTAINED BY UsING PopuULATION AS COMPUTED FROM THE SITE Count, 
A 1:1 Sex Ratio, aND ELEVEN EGGs PER CLUTCH. 











No. sites on or Spring popu- April 

— immediately rcs lation based population Breeding 

‘ adjacent to diene niet, on sites and by King potential 

study area y . 1:1 sex ratio method 

1941 20 17 34 39 187 
1944 22 18 36 36 198 
1945 22 19 38 37 209 
1946 25 19 38 24 209 





slightly different places on the same 
stone wall in different years. Such cases 
are also considered as continued use of 
the same site. It hardly seems probable 
that different birds would make use of 
the identical spot on a stone wall from 
which to drum, each year for six years, 
hence it may be true that sites used for 
more than one year are used by the 
same bird. If such is the case, then of 
twenty males drumming in 1941, nine 
were still alive and drummed in 1946, 
and from the same site at which they 
drummed in 1941 and succeeding years. 
Twenty-five sites were recorded in 1946 
and on the above premise, nine or about 
36 per cent of the drumming males were 
at least six years old; three or 12 per 


recorded each year on the study area 
are presented in Table 4, together with 
the spring population as computed by 
multiplying the number of drumming 
sites or drumming males by two (as- 
suming a 1 to 1 sex ratio). “Breeding 
potential” of the area was obtained by 
multiplying one half of the estimated 
spring population by eleven (assuming 
eleven eggs to the clutch). These figures 
are presented in column six of Table 4. 
A breeding potential of 198 grouse was 
thus computed for 1944. In the spring 
of 1945, of 19 sites on the study area, 
13 had been used in other years so the 
birds were considered to be over one 
year old; and 6 of the 19 sites were first 
recorded that spring, consequently 
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these birds were considered as one 
year old. There is very little evidence 
that mortality is preferential as regards 
sex, so if 6 of the males were one year 
old, with a 1:1 sex ratio, 12 of the total 
population were one year old birds. 
Hence, from a 1944 breeding potential 
of 198 birds, 12 or about 6.1 per cent 
survived until the following breeding 
season and conversely the mortality 
was 93.9 per cent. In 1945 the breeding 
potential was 209, and computing in the 
same manner there were but 8 one year 
old birds on the study area in the spring 
of 1946, or a survival of 3.8 per cent and 
conversely a mortality of 96.2 per cent. 
These data would indicate a very large 
mortality of the current year’s birds. 

From the data it appears that in the 
spring of the year the grouse population 
consists of 30 to 40 per cent one year 
old birds, about the same per cent of 
birds over six years old, and the re- 
mainder, 20 to 40 per cent, of birds 2 
to 5 years old. The mortality during the 
first year is very high if production of 
young approaches the breeding poten- 
tial, with a relatively low mortality of 
birds which live to be two years old or 
older. 

Table 4, in addition to presenting 
(1) the number of sites found on the 
study area; (2) the population based on 
the drumming sites, and a 1:1 sex ratio; 
(3) the breeding potential assuming 
eleven eggs per clutch, also gives the 
number of drumming sites found on or 
immediately adjacent to the study area, 
and the spring population as computed 
by the King method. Drumming sites 
immediately adjacent to the study area 
were those sites from which a drum- 
ming grouse could be distinctly heard 
by an observer on the study area. Ig- 
noring the incomplete drumming site 


counts of 1942 and 1943, the data show 
17 sites on the study area in 1941, 18 
in 1944, 19 in 1945, and 19 in 1946. 
These figures show very little change in 
the population of drumming males from 
year to year over the six year period and 
by inference, indicate a fairly stable 
grouse population. The populations as 
derived by the King census method, 
were comparable for all years except 
1946 when the population based on the 
drumming site count was 38 birds and 
and the April population by the King 
method was 24. Leopold (1936) in 
writing of grouse sex ratios, states ‘An 
apparent excess of males has been re- 
corded as often accompanying the cycle- 
trough of ruffed grouse....” It may 
be that in using the 1:1 sex ratio to 
determine the 1946 population, an 
“error was introduced which would ac- 
count for the discrepancy from the 
figure derived by the King census 
method. This difference would indicate 
an excess of males and from Leopold’s 
statement, a low in the grouse cycle. A 
noticeable lack of grouse broods during 
the summer of 1946, tended to sub- 
stantiate the estimate of a low popu- 
lation on the study area. 


DIFFICULTIES OF TECHNIQUE 


The technique of obtaining a ruffed 
grouse drumming site count and the 
determination of a spring population 
therefrom was found to have many 
disadvantages. One of the principal of 
these was the length of time necessary 
to accurately determine the number of 
drumming males on the study area. 
On some days during the drumming 
season the birds did not drum, or 
drummed sporadically. Stalking took 
considerable time and often 1 to 1} 
hours were required before a bird could 
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be located. The daily drumming ac- 
tivity was of relatively short duration 
for the birds only drummed consistently 
from daybreak until some time between 
8:30 and 10:00 a.m., depending upon 
the particular day. For the remainder 
of the day drumming was negligible. In 
addition there were the time-consuming 
factors of separating birds whose sites 
were close together, the revisiting of 
the sites to be certain they were estab- 
lished, and the locating of alternate 
drumming objects used by some indi- 
viduals. Upon completion of the work 
there was no way of checking whether 
or not the area had been adequately 
covered and all sites recorded. There is 
also some question as to whether or 
not all male grouse drum for Allen 
(1934) states, “Some wild grouse ap- 
parently spend their lives without 
drumming.”’ Mr. J. Bishop, of the Con- 
necticut State Board of Fisheries and 
Game (1946), has for four consecutive 
drumming seasons observed a grouse 
perform all the motions of a drumming 
bird, yet no drumming sound was 
emitted. The validity of a 1:1 sex ratio 
has not been checked in Connecticut, 
and Leopold (1936) as _ previously 
stated, mentions the possibility of an 
excess of males during the low of the 
cycle. The number of eggs per clutch 
has not been checked for Connecticut, 
so the figures for breeding potential may 
be in error although all indications 
point to an average of 11 eggs per clutch 
as correct. Whether or not all the fe- 
males nest is of course, questionable 
and this would introduce an error in 
the calculations of the breeding poten- 
tial. The possibility of one grouse using 
the same drumming site for successive 
years has been used in some computa- 
tions and to date, this is merely a possi- 
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bility. Efforts are being made to deter- 
mine the actuality of such use. 


SUMMARY AND CONCLUSIONS 


1. Ruffed grouse will drum from 
stone walls, boulders, rock out-crops, 
logs and stumps. 

2. The beginning of that period in 
the spring when the majority of males 
begin drumming cannot be set at a 
definite date and may be dependent 
upon weather. The cessation of this 
drumming period coincided in 1941 
with the hatching of the broods and 
this may be a criterion for determining 
the end of the intensive drumming 
season. 

3. An individual grouse may drum 
from more than one spot on an object 
(stone wall, log, boulder, etc.), or it may 
use two or more objects such as a stone 
wall and a log. When two or more ob- 
jects, or two or more places on the same 
object were used, they were relatively 
close to each other, always within 100 
yards. 

4, Grouse will drum from the identi- 
cal spot on a drumming site for more 
than one year. 

5. Individual drumming sites may be 
used for more than one year, and some 
have been known to be used for six 
successive years. 

6. Assuming that the same grouse 
used the same site each year, the age 
ratio of male grouse for the spring of 
1946 was nine grouse at least six years 
of age, three at least three years of age, 
five at least two years of age, and eight 
one year old birds. In like manner age 
ratios can be obtained for 1944 and 
1945. 

7. The spring grouse populations 
for the years 1941, 1944, 1945, and 1946, 
were computed by assuming a 1:1 sex 
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ratio and multiplying the number of 
drumming males on the study area by 
two. Each site located was considered 
to be occupied by a single male. 

8. The breeding potentials for 1941, 
1944, 1945 and 1946 were computed 
using the grouse populations as ob- 
tained in 7 above, assuming 11 eggs 
per clutch, and that all females nested. 

9. The number of one year old birds 
in the spring as derived from 6 above, 
was divided by the breeding potential 
of the previous year and thus the per 
cent survival, or conversely the mor- 
tality for the years 1944 to 1945, and 
1945 to 1946, was ascertained. 

10. The grouse populations as de- 
rived from the drumming site counts 
agreed satisfactorily with April popu- 
lations determined by the King census 
method, in 1941, 1944 and 1945. In 
1946 they did not agree. Abnormal sex 
ratio is suggested as a possible cause of 
the disagreement that year. 

11. The technique of obtaining a 
drumming site count is time-consuming 
and in order to utilize the data ob- 
tained, numerous assumptions must be 
made. 
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DIE-OFFS AMONG THE WHITE-TAILED DEER IN 
THE EDWARDS PLATEAU OF TEXAS 


Walter P. Taylor and Henry C. Hahn 


Texas Cooperative Wildlife Research Unit, College Station, and Texas Game Fish 
and Oyster Commission, Austin, Texas 


Die-offs in overpopulated deeryards 
of the northern states in winter are well 
known. Thus Swift (1946, pp. 43-44) 
remarks that starved deer were found in 
36 per cent of the deeryards studied in 
Wisconsin in 1941, and indeed probably 
occurred in a greater number, as some 
of the yards were checked for browse 
early in the season without looking 
for dead deer. Of 448 deer found dead 
80 per cent had died from malnutrition 
and starvation. Judging from this sam- 
ple, the total loss from winter starva- 
tion in northern Wisconsin must have 
been several thousands of deer. ‘““The 
deer herd in general, throughout the 
northern counties, is or has been out- 
growing the browse yield.” Similar ob- 
servations have been made in winter 
deeryards of other northern states, as 
Minnesota, Michigan, New York, Ver- 
mont, and Pennsylvania. Leopold et al., 
(1947) supplied similar information for 
the country at large. 

It will be recalled also that mass 
starvation accompanied by heavy deer 
losses are not unknown in the South- 
west. Of these, perhaps the most spec- 
tacular instance is the Kaibab Plateau 
north of the Grand Canyon of the Colo- 
rado River in Arizona where extensive 
mortality took place in the 1920’s. But 
the Kaibab is a country of considerable 
altitude and is characterized, like the 
northern states, by long cold winters. 
On the Kaibab not only did the deer 
“under protection” increase beyond the 


carrying capacity of the immediately 
available forage, but the hungry horde 
progressively destroyed one favored 
foodplant after the other. 

Die-offs in warm environments at 
relatively low altitudes in the South- 
west are less well known. Seemingly it 
is unexpected that under the apparently 
favorable climatic, soil, and food con- 
ditions of the southern country there 
should be anything but abounding 
vitality, maximum numbers, and in- 
variable success in the deer herds. But 
such, unfortunately, is far from the 
case, and in parts of central Texas, at 
least, experience suggests that rather 
high mortality may be expected at all 
too short intervals. 

Although fragmentary reports of ab- 
normal deer mortality during the period 
of modern settlement are in hand, the 
first spectacular die-off in the Southwest 
known to the writers was reported on 
the Will Auld Ranch, near Hunt, Kerr 
County, Texas. Here in 1937-38 some 
300 deer were reported to have died on 
a 5,000-acre ranch. The die-off was by 
no means limited to this one ranch. It 
was rather a sample of what apparently 
occurred over a considerable part of 
country (Plate 12, A, B). 

During a drouth in July and August 
of 1942 another deer die-off took place 
in sections of Kerr and Real counties, 
Texas. Search of a 1,200-acre pasture 
revealed 16 dead deer. The owner of 
another ranch reported burning 15 deer 
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carcasses in 15 days. This ranchman 
was of the opinion that at least 50 per 
cent of the deer on his ranch died at 
this time. 

During the fall (1942) the observed 
die-off became progressively more se- 
vere and embraced a considerable scope 
of country in the Edwards Plateau 
(Hahn, 1945, pp. 28 and following). 
Workers for the Texas Game, Fish and 
Oyster Commission found 17 dead deer 
per section in Kerr County and more 
than double that number in Mason 
County. 

According to counts made by Hahn 
and his co-workers, there was, in Au- 
gust 1942, a population of 390 deer on 
a 1,200-acre experimental tract in 
southern Mason County. Eight months 
later, i.e., in the late winter (1943), 
there was a population of 125 deer on a 
similar acreage, indicating a reduction 
of about 65 per cent. 

Seventy dead deer, or 21.6 per 
cent of the highest deer population 
counted on a 1,280-acre census area in 
southern Mason County, were actually 
found between July 1942 and June 
1943. Thirty-four deer, or 28.1 per cent 
of the highest deer population on a 
similar tract in southwestern Kerr 
County, were found dead during the 
same time. Counts of live deer on the 
experimental tracts showed a reduction 
of more than 50 per cent during the 
period. Therefore, it may be assumed 
that only about half of the actual num- 
ber of deer that died were found. Indeed 
some landowners in Kerr County re- 
ported that more than 70 per cent of 
their deer had died during the fall and 
winter of 1942-43. 

During the fall of 1945, the stage was 
set for another big die-off. After a spell 


of cold weather one ranch foreman in 
southern Mason County and northern 
Gillespie County estimated 20 to 25 
fawns dead on a two-section (1,280- 
acre) pasture. A survey by the Texas 
Cooperative Wildlife Research Unit 
showed a considerable die-off on a 
tract about 8 miles in north and south 
dimension and about 14 miles east and 
west, embracing approximately 71,000 
acres in southern Mason County and 
neighboring portions of Kimble and 
Gillespie counties. 

In the above area it is estimated that 
30 deer to a section, or approximately 
50 deer to each 1,000 acres, died at this 
time. This would make a death-loss of 
something like 3,550 deer on the 71,000 
acres. As is often the case, the fawns 
were the first to die, with the yearlings 
and does next and the bucks last. Dur- 
ing early December the die-off area was 


expanding, especially in northwestern 


Gillespie County; but in other parts of 
the area fewer deer were dying. 
Following reports from cowboys sta- 
tioned in the area, a localized deer die- 
off was investigated January 24, 1946 
in a pasture on a large ranch in Kerr 
County. One of the riders who head- 
quartered in this area reported 50 to 
75 dead deer in one pasture during the 
month of January. A number of dead 
deer were found in course of a short 
walk near the cowboy’s headquarters. 
This die-off was of especial interest 
because of its close association with 
what is probably the principal cause of 
the mortality. There was a high popu- 
lation of resident deer in the area. 
Goats were thrown into the pasture in 
large numbers for kidding. Apparently 
the deer did not move out, but held to 
their normal range. As the pasture be- 
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came depleted, a considerable number 
of deer died. The die-off was associated 
with feed shortage, there being few or 
no available live oak leaves closer than 
64 inches from the ground. The browse 
line was higher than in any other pas- 
ture on the ranch. On February 14 
there was practically no grass at all. In 
some of the other pastures feed was 
nearly as short, but the oak leaves were 


28 deer were found which had previously 
died on the section. Altogether this 
makes a total of 116 dead deer on this 
one 640-acre tract during the fall and 
winter. Deer died at the same rate on 
some adjoining pastures as on the ex- 
perimental section itself. But few or no 
losses were reported from ranches where 
the deer and livestock were not over- 
crowded. The fawn crop in 1947 un- 


TABLE 1.—Derap DEER Founp BETWEEN JANUARY 6 AND JANUARY 24, 1947, 
Mason County EXPERIMENTAL SECTION (640 AcREs). 














Died in No- | Died pre- 
Date found eg ‘Dec a? hy sec ol Bucks Does | Fawns | Total 
’ 31, 1946 1, 1946 
January 6 11 — — 3 4 4 11 
January 7 8 6 — _— 9 5 14 
January 10 7 5 — i 8 3 12 
January 13 ti 5 1 3 7 4 17 
January 14 13 4 2 3 10 6 19 
January 15 13 2 2 3 9 5 17 
January 16 1 —_ — — 1 _— 1 
January 20 11 1 — 1 8 3 12 
January 22 11 —_ — 2 8 1 11 
January 24 2 — —_ — 2 — 2 
88 23 5 16 66 34 116 
(14%) | (57%) | (29)% | (100%) 





























not grazed so high up. With the advent 
of green vegetation, mostly weeds, the 
last of February and the first three 
weeks of March, the deer stopped dy- 
ing. 

Almost as these words are being 
written (February 1947) a severe die- 
off is taking place in a part of Mason 
County. On December 30, 1946 a severe 
norther developed throughout the 
State. The cold weather continued for 
some days and the food supply was 
evidently seriously impaired. From this 
date up to January 24, no less than 88 
deer, by actual count, died on the experi- 
mental section (see Table 1). In addition, 


doubtedly will be affected for the 
worse. Note that 16 per cent of the deer 
that died were bucks, 66 per cent does 
and 34 per cent fawns. 

Now let us further examine the causes 
of these die-offs in the relatively warm 
southwestern country where ordinarily 
there is no snow and where extremely 
cold weather is at a minimum. 

It is, of course, well known that live- 
stock production is one of Texas’ major 
industries. The first cattle of any con- 
sequence to be imported into what is 
now Texas are reported to have come 
in with the first Spanish mission, lo- 
ated near the Louisiana line in 1690 
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(Dobie, 1941, p. 7). This seed stock of 
200 head of cattle came from far south 
of the Rio Grande. From this beginning 
with cattle, together with the sheep 
and goats which were brought in at a 
considerably later period. Texas live- 
stock has now grown to a point where in 
1944 there were within the State 
7,669,000 cattle, 10,339,000 sheep and 
3,200,000 Angora goats. It is well 
known that Texas mohair constitutes 
86.0 per cent of the production of the 
entire United States (1943), and most of 
it comes from the Edwards Plateau 
region. 

Furthermore there is known to be 
considerable overlap in food habits of 
white-tailed deer and .livestock. Under 
good range conditions there is some 
competition between deer and cattle, 
more between deer and sheep, and prob- 
ably most between deer and goats 
(Plate 12, C). When the range isde- 
pleted deer consume more grass and 
weeds and compete more with sheep 
and cows than they otherwise would. 

During the summer of 1867, stock- 
men in San Saba and neighboring 
counties in the central Texas region 
reported grass everywhere from 1 to 3 
feet high (Bentley, 1898, pp. 6-7). 
These ranges, according to Bentley, 
would have supported 300, and in some 
cases perhaps 500, cattle to the square 
mile. From 500 cows per square mile in 
1867 the carrying capacity decreased to 
about 64 cows to the square mile near 
the turn of the century. A test con- 
ducted from 1924 to 1929 by Sub- 
station 14 of the Texas Agricultural 
Experiment Station, Sonora, Texas, 
indicated a stocking of from 50 to 78 
animal units to each 640 acres (Cory, 
1946). The vegetation was steadily 


deteriorating, showing an overheavy 
grazing pressure. Present recommenda- 
tions are that the rate of stocking with 
livestock should, or must, be reduced to 
35, or perhaps even 25, animal units, 
in order to permit the recovery of the 
range and its proper maintenance for 
livestock. 

In addition to the domestic livestock 
on the range in the Edwards Plateau 
region, there are large numbers of deer, 
varying according to our counts, from 
76 up to an extreme of 438! deer per 
section (640 acres). Indeed, the popu- 
lation of deer, in some parts of the 
Edwards Plateau of Texas, appears to 
be higher than on any area of similar 
size anywhere in the United States. 

Let us now look at the condition of 
the ranges when the various die-offs 
took place. During the late summer 
and early fall of 1942, according to 
Hahn (1945, p. 13) a drouth reduced 
the succulent foods. Furthermore, in 
the areas where occurred the drop from 
390 to approximately 125 deer on 1,200 
acres there were large numbers of sheep 
and goats, which inevitably reduced 
the feed for wild deer as well as domes- 
tic livestock (Plate 12, D). At this 
point it may be noted that while live- 
stock can be carried through a period of 
shortage by supplemental feeding, no 
method has been devised for satis- 
factory winter feeding of deer. 

In the summer and early fall of 1945 
the situation was much the same. The 
rate of stocking with domestic livestock 

1 This may represent count of a concentra- 
tion of deer, so may be in excess of the actual 
occurrence of deer per section. Some of the 
other figures doubtless similarly represent 
virtual “blanks” in deer range at the time of 


the counts, and so are likely to be somewhat 
below the numbers actually present. 
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A. Young doe found near live oak thicket, 30 miles south of Mason, Mason County, Texas, 
January 19, 1947. B. Five point buck found near Beaver Creek, 30 miles south of Mason, 
Mason County, Texas, January 19, 1947. C. A pasture heavily grazed by goats, as in this in- 
stance, lacks a well balanced diet for deer. Near Gillespie, Kerr County line, Texas, January 
12, 1942. D. Weight of grazing pressure from livestock seemingly has much to do with deer 
status. Note the abundance of vegetation in the pasture left of the fence as compared with the 
one at the right. Near Kerrville, Kerr County, Texas, April 11, 1944. #. No serious or ab- 
normal die-offs of deer have been-found in pastures where abundant suitable feed was avail- 
able. Three miles south of Kerrville, Kerr County, Texas, August 14, 1937. 
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continued high. By October the game 
specialists were predicting another die- 
off. As already mentioned, a sharp 
period of cold weather in that month 
precipitated, and undoubtedly in- 
creased, mortality. Evidently, in a good 
deal of this territory, the deer were in a 
weakened condition as a result of severe 
competition with each other and with 
at least three classes of livestock on a 
severely overloaded range. 

There is a widespread opinion on the 
part of many ranchmen that the ob- 
served die-offs are due to infectious 
epidemic disease (usually referred to as 
black tongue or hemorrhagic septi- 
cemia). While the possibility of this 
cannot be excluded, we have never 
encountered any actual proved case. 
Nor have we been able to secure a clear 
diagnosis of disease as a primary cause 
of deer mortality from Dr. I. B. Bough- 
ton, Dr. R. D. Turk, or the late Dr. 
H. L. Van Volkenberg, Texas A. and M. 
veterinarians, who have performed post 
mortems on numerous specimens of deer 
from the die-off areas. At a meeting held 
at the Ranch Experiment Station, Sub- 
station 14, Texas Agricultural Experi- 
ment Station, Sonora, Texas, during the 
fall of 1945, Dr. I. B. Boughton, dis- 
cussing disease in domestic livestock, 
asserted emphatically that if an animal 
doesn’t have enough to eat “it is sus- 
ceptible to every darn thing that comes 
along.” A depleted range increases the 
menace of disease to sheep and even to 
cattle. For example, as overgrazed 
ranges increase, stomach worms become 
more serious. “Ninety per cent of need 
for vaccination against disease,’”’ said 
Dr. Boughton, referring to domestic 
livestock, “is the result of an empty 
belly.” 
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Seemingly the mortality in deer is 
similarly the result of malnutrition. 
Every instance with which we have come 
in close contact has been easily explained 
on the basis of range depletion and star- 
vation, accompanied by secondary in- 
fections which actually carry the deer 
off. These secondary difficulties include 
stomach worms, ticks, screw worms, 
and lung troubles of a pneumonic type. 

Table 2 shows the effect of over- 
crowding on deer mortality. 

Note that in Kerr County, where the 
number of deer per section is con- 
sistently lower than in Mason County, 
the loss by death is substantially less. 
Furthermore, it will be observed that 
greater numbers of deer on a section 
were accompanied by higher mortality 
than were smaller numbers on the same 
section. 

We have examined the seeming as- 
sociation between deer die-offs and 
range impairment. Attention may next 
be directed to the immediate recovery 
of the deer when conditions improve. 
As soon as the early spring annuals be- 
gan to develop, both in 1943 and 1946, 
there was an abrupt ending of the die- 
off. This would not be expected if epi- 
demic disease were the primary cause 
of the deaths. 

Both game men and ranch owners 
would like to know whether there is any 
way in which the deer die-offs may be 
reduced or eliminated. 

The consensus is that a reduction in 
the deer population would help and that 
if livestock pressure could be so ad- 
justed that the range could be main- 
tained in good condition, deer deaths 
would likely cease, except for normal 
mortality from old age (Plate 12, £). 

Then the question arises, how can 
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the desired reduction in grazing pres- 
sure be effected? Obviously reduction 
in livestock numbers can be brought 
about any time the ranchman wishes. 
But cutting down deer numbers is 
something else again. 


1945; Doman and Rasmussen, 1944), it 
has rarely proved practical. 

(3) Increase the number of hunters. 
This may be a highly desirable objec- 
tive, but under the present buck law, it 
would result in reduction of bucks only. 


TABLE 2.—RELATION OF NUMBERS OF DEER TO MORTALITY, 
EpWARDS PLATEAU, TEXAS. 









































Kerr county experimental Mason county experimental 
section (640 acres) section (640 acres) 
Period Sick or dead deer Live Sick or dead deer Live 
deer deer 
Buck} Doe |Fawn Pmt Total oo Buck| Doe | Fawn Been? Total a 
Dee. 31, 1944— 
Apr. 13, 1945 —|i— 2 — 2 | 127 1 9 21 2 33 | 438 
June 4, 1945— 
Sept. 8, 1945 —_ —_ —_ _ —_ 107 3 4 2 _ 9 | 351 
Sept. 27, 1945-— 
Oct. 11, 1945 —_ _ 1 — 1 107 — 1 —_ _ 1 314 
Jan. 3, 1946- 
Mar. 20, 1946 —;j— 6]}/— 6 97 ||} — 13 23 — 36 | 338 
Apr. 12, 1946— 
May 10, 1946 oe oe 2 2 90 1 1 6}; — 8 | 296 
July 6, 1946- 
Sept. 16, 1946 1 1 2 —- 4 76 1 3 6; — 10 | 266 
Totals a] 1] wo] — | 15 6 | 31 | 58 | 2] 97 









































Among the alternatives which have 
been considered are the following: 

(1) Get rid of all the deer so as to pro- 
vide additional forage for livestock. Most 
ranchmen, as well as wildlife managers, 
agree that this would be uneconomical 
and impractical. Of course it would be 
illegal also. Furthermore, it is not be- 
lieved that such a solution would ever 
appeal to game-loving ranchmen. 

(2) Feed the deer in winter. Although 
this has been tried in various states and 
places (see Gerstell, 1942, pp. 54, 116; 
Maynard and others, 1935; Carhart, 


(4) Trap the surplus deer and move 
them to understocked areas. This is the 
most popular remedy. On repeated 
trials, however, both in Texas and in 
other states, the trapping of deer for 
purposes of reducing a surplus has 
proved to be entirely too slow, as well as 
too costly. To relieve the situation it 
would be necessary to remove some 
thousands of deer from single Texas 
counties each year. This would cost 
(at the lowest calculation up to date) 
about $13.00 per deer, which would 
make the expense prohibitive. The pro- 
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cedure might be totally ineffective also, 
unless at the same time the harvest of 
of does was permitted. 

(5) Provide for a doe season under 
proper safeguards. This is regarded as 
the only biologically sound answer. The 
antlerless deer season has been tried 
out and has worked well in Vermont, 
Pennsylvania, Minnesota, and Colo- 
rado. It should be recalled that the 
descendants of a single doe may num- 
ber 100 or more in a ten-year period. 
In the absence of occasional doe killing, 
it is difficult or impossible to reduce 
numbers in a surplus deer area. It is as 
if one had a breeding herd of Hereford 
cattle and annually removed a few bulls 
only from the pasture. 

Of course to put a season on does in 
Texas would require special authority 
from the Legislature, since the buck 


law is now in effect. It is believed, how- . 


ever, that an antlerless deer law could 
be worked out that would be distinctly 
in the interest of the deer population. In 
each problem area the individual land 
owner, the game specialist, and the 
Game Commission should collaborate 
in applying the remedy, and, of course, 
the welfare of the wildlife should be 
paramount. Obviously if man _ refuses 
to make the necessary adjustments, 
Nature will do so by the well known, 
but wasteful and inhumane tool, starva- 
tion. 
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AGE CLASSES AND PATTERNS OF PRIMENESS IN A 
FALL COLLECTION OF MUSKRAT PELTS 


Vernon C. Applegate and Henry E.. Predmore, Jr. 


School of Forestry and Conservation, and Dept. of Zoology, 
University of Michigan, Ann Arbor, Michigan 


Between October 13 and December 
9, 1946, sixty-four muskrats (Ondatra 
ztbethica) were trapped by conventional 
methods and pelted. Sixty-one speci- 
mens were taken in the Huron River or 
elements of the Huron River drainage 
in the vicinity of Ann Arbor, Wash- 
tenaw County, Michigan and the re- 
maining three specimens were taken in 
other watersheds in nearby Oakland 
County. 

The data obtained from the exami- 
nation of these pelts are primarily 
descriptive in character and to this end 
are illustrated with a series of photo- 
graphs (Plates 13, 14). The total sam- 
ple is far too small to permit elaborate 
interpretations. Those that are pre- 
sented are suggestive rather than con- 
clusive and are intended as such to en- 
courage further investigation. Certain 
techniques developed in this investi- 
gation are described in detail to facili- 
tate further study. 


METHODS AND TECHNIQUES 


The muskrat trappers’ ordinary tech- 
niques were followed in the collection of 
the sample, using single spring, No. 1 
steel traps. All muskrats taken were 
pelted as if intended for sale as raw fur 
and stretched on either shaped shingles 
or wire pelt stretchers. All pelts were 
tagged with an identifying number. 

Since raw fur cannot be stored in- 
definitely, some permanent record of 
the appearance of the flesh side of the 
pelts was desired. Tracings of the pelts 


that could be rendered into pen and ink 
drawings were time-consuming beyond 
all practical value. After considerable 
experimentation, excellent records were 
obtained by photography. Superpan 
Press film packs and cut film (3}” by 
43” and 33” by 42”) were used in a 
Voightlander camera. The pelts were 
placed flat, in groups, on a dead white, 
soft finish cardboard background. Iden- 
tification numbers were prepared from a 
standard Movie Title Set. The camera 
was supported perpendicularly above 
the objects by a vertically adjustable 
wall support. The difficulties accom- 
panying the proper lighting of the ob- 
jects were never completely eliminated. 
The majority of the cased pelts, when 
removed from the stretchers, became 
quite uneven and never failed to glisten 
from the ever-present grease. The com- 
bination of these two factors, under 
floodlighting, produce numerous “‘re- 
flections” in the negatives. Best lighting 
results were obtained by placing two 
floodlights approximately 30 inches 
above the pelts and directing their 
beams downward at a 45 degree angle 
towards each other along the long axis 
of the pelts. All photographs were en- 
larged to 8 by 10 inches on projection 
paper designed for negatives of low or 
extremely low contrast. Kodabromide 
F-4 photographic paper was used for all 
negatives of pelts displaying relatively 
large amounts of unprime coloration 
and Kodabromide F-5 photographic 
paper for negatives of the pelts that 
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were most prime (relatively little con- 
trasting coloration). The results of this 
method are embodied in the prints that 
illustrate this report. Orthochromatic 
film did not produce satisfactory results 
in this technique. On the other hand, 
any panchromatic film of high color 
sensitivity, developed and printed to 
produce the greatest contrast, will un- 
doubtedly produce equally as satisfac- 
tory results as those described. 


Sex AND AGE COMPOSITION AND 
WEIGHTs OF MuUSKRATS 
COLLECTED 


All of the muskrats collected were 
initially assigned to two age classes; 
subadults (one year old) and adults 
(two years and older), according to the 
method of age determination described 
by Baumgartner and Bellrose (1943). 
This method, based on an examination 
of the condition and/or development of 
the external genitalia, is evidently quite 
reliable and, since it has received wide 
recognition, needs no further descrip- 
tion here. The writers were able, as 
will be subsequently described, to sub- 
divide further the subadults into two 
groups partly on the basis of size, but 
primarily on certain characteristics of 
patterns of prime and unprime pelt. 
These two groups will be referred to as 
(1) smaller subadults or “kits”? which 
are believed to be second litter or late 
litter subadults, and (2) larger sub- 
adults which are believed to be early 
or first litter subadults. This division of 
the subadults is not clear cut from a 
morphometric standpoint and was 
affected principally as an aid in pre- 
senting the descriptive material relative 
to primeness patterns. A complete series 
of intergrades in weight and length does 


exist between the two groups, and the 
only biological justification for their 
division lies in the characteristics of 
their patterns of priming. 

Sex ratios indicated a slight prepond- 
erance of females in the populations 
sampled in all age classes (subadults 
—84 males:100 females; adults—86 
males:100 females). The total collec- 
tion, all age classes combined, had a 
ratio of 85 males:100 females. The 
age composition of the sample was 
79.7 per cent subadults (one year old) 
and 20.3 per cent adults (2 years and 
older). 

Weights were recorded for all speci- 
mens before pelting. On the average, 
the males were slightly heavier than the 
females. Combining both sexes, the 
small subadults averaged one pound, 
seven ounces (range: one pound, 4 
ounces to one pound 12 ounces); large 
subadults averaged two pounds, two 
ounces (range: one pound, 9 ounces to 
two pounds, 12 ounces); and the adults 
averaged two pounds, nine ounces 
(range: two pounds, six ounces to two 
pounds, 13 ounces). The three age 
classes utilized by the writers were 
quite distinct in their average weights. 
However, the ranges in weights of all 
age classes tended to overlap widely. 


OBSERVATIONS ON PRIMENESS 


The conventional method of de- 
termining the prime and unprime areas 
on the flesh side of a muskrat pelt is a 
visual one. The blue-black or black 
pigmented areas are unprime and the 
creamy-white unpigmented areas are 
prime. The dark pigmentation of the 
unprime areas is due to the concentra- 
tion of the pigment granules of the hair 
in the hair root and the deeper location 
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of the hair roots in the dermis. With 
increasing primeness the pigment gran- 
ules move from the hair root into the 
distal portions of the hair, and the hair 
roots themselves progress to the shal- 
lower layers of the dermis. As these 
two phenomena occur, the flesh side of 
the pelt assumes a creamy-white ap- 
pearance. The histological basis of the 
phenomena of primeness has _ been 
amply described by Gunn (1932). The 
validity of this visual method of de- 
termining primeness is well recognized 
and has been utilized to a greater or 
lesser degree by other workers (Kel- 
logg, 1946; Hamilton and Cook, 1946). 

In the interpretation of the material 
at hand, the characteristic patterns of 
primeness, the sequence of priming, and 
to a certain extent the degree of prime- 
ness are all closely inter-related from a 
descriptive standpoint. As such, they 
cannot be treated as individual topics 
of discussion. Therefore, in-so-far as the 
data permit, these points will be treated 
under discussions of each age class. 

The justification for examining the 
data in this fashion lies in the observ- 
er’s ability to sort the pelts into age 
classes on the basis of primeness pat- 
terns alone. Kellogg (1946), in termi- 
nating his report, voiced a suspicion 
that a certain pattern of primeness was 
characteristic of the adult age group 
(two years and older). When sixty pelts 
had been accumulated, the writers at- 
tempted to sort the pelts into three age 
classes: (1) small subadults; (2) large 
subadults; and (3) adults. This sorting 
was done on the basis of random ob- 
servations, made during the sampling 
and pelting of the muskrats, of an ap- 
parent relationship between size and 
age and the patterns of primeness. No 


previous sorting or comprehensive ex- 
amination of the pelts had been made, 
Size of pelt was not consciously per- 
mitted to influence the sorting, and the 
pelts were identified with nothing but 
a serial number. The results of this test 
were as follows: of the 60 pelts handled, 
58 were sorted correctly into the afore- 
mentioned age classes. Two “adult” 
females were incorrectly classified as 
subadults. A close check of the records 
indicated that there was some doubt, 
due to initial inexperience with the 
aging technique, as to the age of these 
specimens at the time of capture. Since 
they may have been improperly aged, 
they were discarded from the series. 

Should this technique prove valid 
and applicable over wider regions than 
a single drainage system, certain ap- 
plications seem possible in spite of the 
methods’ inutility during periods of 
full primeness or complete unprime- 
ness. Knowing the characteristic pat- 
terns of the several age classes in a 
given locality or region, it would be 
possible to sort the large stocks of pelts 
in local fur houses to determine the age 
composition of the local or regional 
muskrat crop. Such information might 
be utilized to forecast trends in the 
future stocks on the trapping grounds 
and to reflect past conditions that 
might influence the enactment of either 
restrictive or more liberalized trapping 
laws. 


ADULTS 


Thirteen adult muskrats were ex- 
amined. All were characterized by a 
mosaic pattern of prime and unprime 
areas (“spotting pattern” of Kellogg, 
1946). This pattern was characteristic 
of both the dorsal (back) and ventral 
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(belly) sides of the pelts. A typical 
specimen illustrating this pattern is 
displayed in Plate 13, A, B. 

There was only a general correlation 
of increasing primeness with time. Such 
a progression was obscured by the fact 
that, during the period when collections 
were made, specimens of widely varying 
degrees of primeness were present in the 
sampled population on any given date. 
One example may be cited. Of three 
adults taken in one locality in mid-Oc- 
tober, two quite unprime specimens were 
taken a week later than the third which 
was considered a prime specimen. This 
phenomenon was also present among 
the larger subadults. No relationship 
between sex and the degree of prime- 
ness of the adult muskrats was appar- 
ent. 

No clear cut sequence of priming 
could be synthesized due to the limited 
number of specimens and the appar- 
ently irregular disappearance of the 
unprime “spots.” However, from an 
inspection of the pelts it seemed evident 
that ventral priming probably pre- 
ceded dorsal priming. The adult musk- 
rats were generally more prime on the 
belly than on the back. The middorsal 
areas were apparently the last portions 
of the pelt to become prime. 


LARGE SUBADULTS 


The pelts of 38 muskrats of this age 
class were examined. The characteristic 
pattern of prime and unprime areas in 
this group can best be visualized by 
following through its sequent changes. 
In reconstructing the sequence of 
priming patterns, the collection was 
first arranged in chronological order of 
collection. Only a general trend in pat- 


tern changes could be noted since, as 
stated previously with reference to the 
adults, a collection of subadult musk- 
rats taken from the same population 
on a given day, or in a short period of 
time, displayed a wide range in degree 
of primeness. However, the general 
features and progressive changes in the 
priming patterns were unmistakable. 
Had it not been, it would not originally 
have been a relatively simple task to 
sort the pelts into age classes. The © 
entire collection was then rearranged, 
without regard to date of collection, so 
that the apparent sequence of priming 
patterns was portrayed. Arranged thus, 
it became possible to describe verbally 
the sequent patterns. For descriptive 
convenience, the pelts were arbitrarily 
separated into five groups, termed here- 
after as subphases I to V, wherein sub- 
phase I contains the most unprime 
specimens and subphase V the most 
prime specimens. It should be under- 
stood that each subphase intergraded 
with its successor and that descriptions 
are based on type specimens selected 
from each group. A description of each 
subphase follows: 

Subphase I.—Dorsal: All subadults 
in this group were unprime in the mid- 
dorsal areas and along the sides of the 
cased pelt (sides and flanks of the ani- 
mal). Dorsolaterally, between the mid- 
dorsal and flank unprime areas, was a 
“lyre-shaped” area of variable width 
that was prime. This “lyre-shaped”’ 
dorsal prime area was characteristic of 
the more unprime subadults and was 
utilized in sorting the pelts into age 
classes. 

Ventral: These muskrats were gen- 
erally quite unprime with but one ex- 
ception which was prime midventrally. 
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All were prime in a very limited area 
under the neck. 

A typical specimen of this subphase 
is illustrated in Plate 13, C, D. 

Subphase II.—Dorsal: The middor- 
sal unprime area was becoming prime; 
(a) priming uniformly over the entire 
middorsal area, or (b) priming gradu- 
ally in a posterior-anterior direction, or 
(ce) priming erratically or spottily 
throughout the middorsal region. Ad- 
‘ jacent to, and lateral to the “lyre- 
shaped” prime area was a band of ap- 
proximately the same width which 
tended to remain quite unprime. This 


band of unprime pelt replaced the early . 


“lyre-shaped” prime area as the dis- 
tinctive marking of the subadult pelt 
in later phases. Progressing ventrally 
from this narrow unprime band, the 
sides and flanks show evidences of 
collateral priming and those specimens 
that were most prime middorsally were 
generally most prime on the sides and 
flanks. However, several specimens, 
nearly prime mid-dorsally, were some- 
what retarded on the sides. 

Ventral: In this subphase the ventral 
areas were becoming prime. Nearly as 
many pelts were prime as were unprime 
on the ventral surfaces. Those pelts 
that were most prime in the middorsal 
and flank areas were fully prime ven- 
trally, and it is reasonable to assume, 
after examination of the pelts, that 
priming in the mid-ventral and ventro- 
lateral areas preceded or in some few 
instances was collateral with the prim- 
ing of the middorsal areas. When ex- 
amined very critically, the ventral 
areas of these pelts displayed a variety 
of intermediate stages of priming which 
indicated that the belly and sides be- 
came prime in a more or less uniform 


manner rather than in patterned, local 
areas. 

A typical specimen of this subphase 
is illustrated in Plate 13, EZ, F. 

Subphase III.—Dorsal: The mid- 
dorsal areas were fully prime and the 
sides and flanks had become prime. The 
band of unprime pelt lying immediately 
ventrolateral to the early ‘“‘lyre-shaped”’ 
prime area had replaced this later fea- 
ture as the distinctive marking of the 
dorsal surface of these pelts. 

Ventral: All but two of these pelts 
were fully prime. The two pelts classed 
as unprime ventrally were in reality in 
an intermediate stage between un- 
prime and prime. Both were considered 
slightly in excess of 50 per cent prime. 

A typical specimen of this subphase 
is illustrated in Plate 13, G, H. 

Subphase IV.—Dorsal: The middor- 
sal areas were now fully prime. The 
distinctive unprime band of the latter 
phases appeared to be becoming con- 
stricted and more clearly defined. The 
sides and flanks were generally prime. 
One pelt appeared to be retarded in 
priming in these latter areas. 

Ventral: All were fully prime. 

A typical specimen of this subphase 
is illustrated in Plate 14, A, B. 

Subphase V.—Dorsal and Ventral: 
The distinctive dorsal band of unprime 
pelt appeared to be priming first at the 
extremities of the body leaving two 
brief unprime stripes in the mid-body 
region. Other than that, the pelts were 
fully prime. 

This phase is illustrated in Plate 14, 
C, D. 

One somewhat atypical pelt was not 
considered in the above series. It was 
unprime middorsally. The dorsolateral 
and all ventral areas were in an almost 
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Upper illustrations in each series, dorsal view; lower illustrations, ventral view of same 
skin. A, B, Irregular pattern of adult. C, D, Subadults in subphase I. Z, F, Subadults in sub- 
phase II. G, H Subadults in subphase ITT. 
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Upper illustrations in each series, dorsal view; lower illustrations, ventral view of same 
skin. A, B, Subadults in subphase IV. C, D, Subadults in subpbase V. FZ, F, “Kits” or small 
subadults, showing the contrast between prime and unprime areas. G, H, Almost completely 
unprime skin, the ventral view showing slight primeness under neck and between forelegs. 

















uniformly advanced state of primeness. 
The pattern strongly resembles that 
exhibited by certain of the smaller 
subadults and suggests that any dis- 
tinct separation of the subadults into 
two groups may not prove feasible 
after examination of a larger series of 
specimens. 

Briefly, progressive priming in this 
age class appears to take place as fol- 
lows: (1) prime areas appear under the 
neck and dorsolaterally in a “lyre- 
shaped” area of variable width; (2) 
primeness increases middorsally; col- 
laterally, the sides and flanks are be- 
coming prime. Ventrolateral to the 
“lyre-shaped” prime area, an encom- 
passing band of about the same width 
remains most unprime and is becoming 
the distinctive marking of pelts of this 
age class. Ventral (belly) areas may not 
be becoming prime. At this stage, all 
degrees of ventral priming are displayed 
in a series of pelts; (3) the mid-dorsal 
areas and the sides and flanks now be- 
come quite prime. The band of unprime 
pelt that remained ventro-lateral to the 
early ‘“‘lyre-shaped” prime area re- 
mains unprime. Ventrally, the pelts 
have most generally become prime; (4) 
the muskrat is now prime except for 
the dorsal stripes of unprime pelt. This 
band becomes constricted in width and 
more clearly defined. It appears to 
disappear (become prime) rather er- 
ratically both posteriorly and anteriorly 
and disappears last in the mid-body 
region. When this has occurred, the 
subadult pelt is fully prime. 

No significant difference could be 
found in the relative degree of prime- 
ness of males and females taken in the 
same sample area, either within limited 
periods of time or in the total sample 
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period. One case may be cited. Twelve 
females and seven males (subadults) 
were taken in a small impounded lake 
in a period of 13 days. Combining the 
evaluations of dorsal and ventral prime- 
ness for these specimens, the following 
results were obtained: of the 12 fe- 
males, 7 were unprime and 5 were 
prime; of the 7 males, 4 were unprime 
and 3 were prime. It is possible, that 
when a large series of pelts from one 
locality are examined, sexual differences 
in degree of primeness may become ap- 
parent. 


SMALL SUBADULTS oR ‘Kits’ 


For descriptive purposes seven speci- 
mens were placed in this category. The 
sequent patterns of priming among the 
“kits” in the phases leading to full 
primeness are characterized by the 
same general features as those de- 
scribed for the larger subadults. The 
small subadults differ in that the con- 
trast between prime and unprime areas 
was more sharply delineated. This is 
illustrated in Plate 14, EH, F, which 
is a typical specimen (?). 

Two almost completely unprime 
specimens (see Plate 14, G, H) are 
represented in the series and provide a 
clue as to the early character of the 
“lyre-shaped”’ prime area that was typi- 
cal of all subadults examined. These 
specimens may be said to complete the 
syntheses of the sequence of priming of 
the subadult muskrats studied. Priming 
of the subadult pelt evidently occurs 
first under the neck and between the 
forelegs. Following this, two elongate 
prime spots appear dorsolaterally in 
the mid-body region. These prime 
spots extend progressively dorsad and 
ventrad to produce the dorsal “lyre- 
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shaped” prime area described for the 
larger subadults. On the pelts of the 
“kits” examined, all of the preced- 
ing occurred prior to any general 
priming of the ventral (belly) surfaces. 
Some variation in the sequence of prim- 
ing was recognized among the most 
prime of the small subadults. Three of 
the “kits” had become prime mid- 
dorsally (as in the larger subadults) in 
advance of the time that the sides and 
flanks had become prime. This was not 
the case with two other specimens 
which remained unprime middorsally. 


RELATIONSHIP OF DEGREE OF PRIME- 
NESS TO AGE CLASSES 


Some relationship between degree of 
primeness and age classes was suggested 
when the entire series of pelts, placed 
in chronological order of collection, was 
viewed as a whole. It appeared that at 
any particular time during the fall, 
when priming is occurring, the adults 
are generally more prime than the 
large subadults and the large subadults 


are generally more prime than the 
small subadults. For example, of ten 
specimens taken on November 11, one 
adult was 50 per cent prime dorsally 
and 75 per cent prime ventrally. Eight 
large subadults varied from subphase 
I to III in dorsal primeness and only 
two were prime ventrally. One “kit” 
was almost completely unprime. All of 
these were taken from the same popula- 
tion. The difference was particularly 
marked between the adults and the 
“kits.” 
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A SEMI-QUANTITATIVE STUDY OF 
MUSKRAT FOOD HABITS! 


Michael J. Takos 


Maine Cooperative Wildlife Research Unit, Orono, Maine 


Much information has been gathered 
in the literature concerning the food 
habits of the muskrat, but little of this 
work has attempted to relate the kinds 
and amounts of food eaten to the quan- 
tities available in the environment. 
Extensive lists have been prepared of 
the various plant species eaten by 
these animals for practically all regions 
where the genus Ondaira is found. 
Errington (1941) admirably summa- 
rizes most of the earlier food habits re- 
ports and includes certain new records. 
The quantitative investigations to date 
have been of a specialized nature. But- 
ler (1940) gave measured amounts of 
various plants to six penned animals 
and determined the quantities utilized. 
He then correlated the amounts con- 
sumed with the average numbers of the 
same plants available per square yard 
of marsh in order to calculate the musk- 
rat carrying capacity of the area. While 
the data so obtained are informative, 
they can be applied only in a limited 
way to the activities of the animals in 
the wild. 


1 Contribution from the Maine Coopera- 
tive Wildlife Research Unit, Orono, Maine; 
Maine Department of Inland Fisheries and 
Game, University of Maine, Wildlife Man- 
agement Institute, and U.S. Fish and Wild- 
life Service, cooperating. F. H. Steinmetz and 
E. C. Ogden, Botany Department, Uni- 
versity of Maine, aided in the identification 
of the plant materials. The writer is indebted 
to John Pearce and Howard Mendall for 
suggestions during the study and in prepar- 
ing the manuscript. 


The present study was made of the 
food habits of the muskrat, Ondatra z. 
zibethica, on a marsh area in central 
Maine during 1941. This investigation 
was one phase of a series of studies 
dealing with the basic ecological rela- 
tionships of the species in this region. 
The work had three primary objectives: 
(1) to inventory the various plant forms 
available in the area, (2) to determine 
the relative quantities eaten by the 
muskrats, and (3) to ascertain whether 
any food selection was demonstrated by 
these mammals. The field work was 
conducted on a portion of the marsh 
area located near the town of Corinna, 
Penobscot County, which has been 
described in a previous paper (Takos, 
1943). All the specific names of plants 
follow Fassett (1940). 

The frequency method of Raunkiaer, 
as modified by Kenoyer (1927), has 
been used for the expression of the 
quantitative data. All calculations have 
been rounded off to two decimal places, 
ie., to the nearest whole percentile. 
The terms frequency index and fre- 
quency percentage have been used in- 
terchangeably; the index being the 
decimal expression of a per cent. Use has 
been made of terminology devised by 
Hess and Swartz (1941) for a similar 
investigation of the food habits of the 
black-nosed dace (Rhinichthys a. atratu- 
lus). The enumeration techniques em- 
ployed during this study present a 
semi-quantitative method which may 
be of interest to other investigators. 
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PLANT INVENTORY 


The Corinna area was mapped during 
the winter of 1940 and contained ap- 
proximately 45.2 acres of mixed marsh 
and shallow backwaters. Although all 
of the successional stages of the primary 
hydrosere were present, it was found 
more convenient to divide them arbi- 
trarily into three cover types. These 
types included all the vegetative units 
habitually frequented by the muskrats 
and were designated as the “open- 
water,” the “cattail,” and the “sedge- 
meadow” types. The sedge-meadow 
area included the drier ground lying 
between the cattail stands (Typha 
latifolia) and the higher, wooded lands. 
About 15% of the study unit (6.6 acres) 
was included in this type. The cattail 
stands occupied 18.4 acres or about 
41% of the marsh, while the remaining 
20.2 acres (44%) was open-water type. 

The plant life was inventoried by 25 
permanent, square yard sample plots 
which were laid out at random in each 
of the cover types. Every plant species 
found on the sample plots was listed 
during the period of June 7-18, 1941. 
The frequency index of occurrence of 
these plants was computed as the ratio 
of the number of quadrats on which a 
given species was found, to the total 
number of plots (25) in a particular 
cover type. As has been previously 
stated, the resulting quotient may be 
expressed directly as an index (fre- 
quency index) or converted into a 
percentage by multiplying the quotient 
by 100 (frequency percentage of oc- 
currence). Table 1 summarizes the rela- 
tive abundance, in frequency percent- 
ages, of the marsh plants at Corinna by 
the cover types in which the sampling 
was done. 


Although the frequency percentage 
(or frequency index) is a measure of the 
relative abundance of a plant species 
for a particular cover type, it does not 
indicate the over-all availability of a 
food to the muskrat population. To 
account for this difference, an index of 
availability was calculated from the 
frequency data. The frequency index 
of the occurrence of each species was 
weighted by the index of the percentage 
of the total area occupied by the cover 
type (area index) to obtain a weighted 
frequency index. The sum of the 
weighted frequency indices for all the 
cover types in which a given plant was 
found gives the availability index for 
the total study area. For example, 
arrowhead (Sagittaria latifolia) was 
found on all three cover types in vary- 
ing frequencies (see Table 1). Hence: 


Index 


Index Weighted 

Cover of J me of area fre- 

type a ne y per- quency 

P Ley age centage index 
Open-water 16 xX .44 = .07 
Cattail 40 X .41 = «16 

Sedge- 

Meadow 04 X .15 = .0l 
Total 24 


Thus, over the Corinna area as a whole, 
arrowhead had an availability index of 
.24, which is the same as stating that 
24% of any series of random sample 
plots on the study area would contain 
this plant. Similarly, a plant found in 
all sample plots in all types, 7.e., with 
a 100% frequency in the cover areas, 
would have an availability index of 1.0 
for the entire unit. 

The availability of the various species 
encountered during the plant inventory 
has been listed in Table 1 in the order 
of their abundance. The calculated 
availability indices were converted into 
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TABLE 1.—TuHE RELATIVE ABUNDANCE BY COVER TYPES AND AVAILABILITY 
oF CorinNA MarsH PLants. 
(From quadrat studies based on the Raunkiaer frequency method) 
, Times recorded ( ) and frequency in % Total 
Plant species availability 
Sedge-meadow Cattail Open water in % 

Acorus Calamus (16) 64 (17) 68 (8) 32 2 
Sagittaria cuneata _— (8) 32 (22) 88 62 
Typha latifolia (1) 4 (25) 100 —_ 42 
Equisetum fluviatile (13) 62 (13) 62 (7) 28 41 
Potamogeton pusillus —_— (12) 48 (12) 48 41 
Alisma Plantago-aquatica (18) 72 (8) 32 (9) 36 40 
Lysimachia thyrsiflora (20) 80 (12) 48 (2) 8 35 
Sium suave (9) 36 (9) 36 (8) 32 34 
Sparganium angustifolium — — (17) 68 30 
Eleocharis sp. (7) 28 (6) 24 (8) 32 28 
Zizania aquatica — (1) (15) 60 28 
Potamogeton gramineus — (8) 32 (8) 32 27 
Sagittaria latifolia (1) 4 (10) 40 (4) 16 24 
Carex lacustris (23) 92 — _— V4 
Myriophyllum sp. — (4) 16 (4) 16 14 
Ranunculus flabellaris (1) 4 (2) 8 (4) 16 11 
Dulichium arundinaceum (3) 12 (2) 8 (3) 12 10 
Calamagrostis canadensis (10) 40 (2) 8 _— 9 
Galium palustre (10) 40 (2) 8 _— 9 
Eleocharis acicularis — (2) 8 (3) 12 8 
Potamogeton natans a — (4) 16 7 
Potamogeton zosteriformis —_— —_— (4) 16 7 
Glyceria canadensis (5) 20 (i) .£ — 6 
Polygonum spp. (three) (4) 16 _— (1) 4 4 
Gramineae (misc.) . (5) 20 — _— 3 
Fontinalis sp. — (1) 4 — 2 
Impatiens biflora (3) 12 _ — 2 
Lysimachia terrestris (4) 16 _— —_ 2 

. Nuphar variegatum _— _— (a) & 2 
Polygonum pennsylvanicum — (1) 4 — 2 
Rumezx Britianica (3) 12 — —_ 2 
Scutellaria angustifolia (3) 12 —_ _ 2 
Pteridophyte (unident.) (2) 8 — = 1 
Anemone sp. (1) 4 _ — i. 
Hypericum virginicum (1) 4 —_ —_ tr. 
Iris versicolor (1) 4 —_— — tr. 
Juncus effusus (1) 4 — — tr. 
Mentha arvensis (1) 4 -— a tr. 
Radicula sp. (1) 4 — —_ tr. 
Scirpus cyperinus (1) 4 —_ — tr. 
Spirodela polyrhiza* = (1) 4 (4) 16 
Percent of Total Area 15% 41% 44% 100% 





* Availability was not computed for Spirodela, because the distribution of this species 


could be changed by wind or wave action. 


percentages by multiplying the index by 
100. Of the 42 plants listed on the quad- 
rats, excluding the unidentified grass 
species, only two, sweet flag (Acorus 
Calamus) and floating arrowhead (Sagit- 
taria cuneata), were present on at least 


50 per cent of the unit. A total of 31 
species occupied less than 25 per cent 
of the study area. The use made of the 
availability index will be explained 
later in the text. 
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Foop Hasits STuDIEs 

Certain characteristic feeding habits 
of the muskrat were of great aid in 
studying the relative quantities of vege- 
tation utilized by these animals at 
Corinna. Muskrats have a tendency to 
bring foodstuffs to special locations 
for consumption. These eating places 
or “feeding platforms” may be used 
either sporadically or regularly depend- 
ing on the individual. Floating logs, 
emergent stumps, hummocks, etc., 
often serve as such feeding sites, or the 
animals may prepare reed rafts and 
even small lodges at which to eat. 
Since the muskrat is an extremely 
wasteful eater, especially when food is 
abundant, enough scraps are left at 
such points so that it is possible to 
identify not only the plant, but also the 
parts used. In addition, areas can be 
readily located where the animals have 
excavated for roots and rhizomes or 
where they have cut down several 
square yards of cover to obtain some 
juicy tidbit such as the hearts of cattail 
shoots. 

A sampling was made of the foods 
being eaten by the muskrat population 
of the study area by traversing the 
marsh in a rough grid pattern. All of the 
feeding sites encountered were given a 
number and a record made on the spot 
of the plant species present, the parts 
being eaten, and the cover type of the 
location. Only platforms of recent ori- 
gin were tabulated and drifting scraps 
found floating in the waters were not 
listed. Whenever a platform was re- 
corded, all of the food remnants were 
removed before continuing the survey. 
During the growing season (April- 
September) such traverses were con- 
ducted at about ten day intervals, as it 


was believed that this method gave a 
better idea of the dietary trends. All 
feeding platforms encountered between 
such surveys, while doing other work 
about the Corinna unit, were also re- 
corded, but these data have not been 
included in this report. In the fall and 
winter, all feeding areas were recorded 
whenever encountered, but the data for 
these critical seasons are somewhat 
meager. A total of 239 platforms was 
observed and recorded by the ten day 
interval technique in the spring (April 
to mid-June); and 305, by the same 
method, during the summer (mid-June 
to September). In the fall, 66 platforms 
were located, while only 24 were re- 
corded during the winter. In all, 634 
platforms were tabulated for the results 
obtained in this study. 

The relative quantities of the various 
food species taken by the muskrats, as 
shown by feeding platform analysis, 
were expressed by use of the frequency 
method. This technique is similar to 
that used in determining the frequen- 
cies of the plant species found during 
the plant inventory. The total number 
of platforms on which a food occurred, 
divided by the total platforms observed, 
and then multiplied by 100, gives the 
frequency percentage of occurrence of 
the species for the feeding platforms. 
In formula, this would be expressed as 
follows: 

Frequency Percentage of Occurrence 
(on the feeding platforms) 





_ Total platforms where found 


Total platforms observed — 


The frequency of any species can be 
calculated by this method for any given 
group of observations such as months, 
seasons, etc., simply by using the ap- 








Wa 


we 


we 


A Strupy or Muskrat Foop Hasitrs—Takos 335 


propriate data. However, for the pur- 
poses of this study, it was convenient 
to calculate only the frequencies for the 
entire year and the various seasonal 
feeding periods. The latter seem logical 
as they relate the data more intimately 
to the various phenological changes in 
the environment. The various fre- 
quencies derived are listed in Table 2. 

This technique does not account for 
plants which are eaten completely, 7.e., 
when no scraps are left, nor does it 
record materials which are not brought 
to the feeding sites for consumption. 
However, the majority of the foods 
eaten can readily be recorded by use of 
this method of observation and the 
more important items are practically 
certain of inclusion. 


During the growing season, about 
50 per cent of the platforms contained 
scraps from a single plant species, 
about 25 per cent had remnants of two 
plants, and 25 per cent had three or 
more species represented. The greatest 
number of species found at any one 
feeding platform was six. In the winter 
and fall feeding periods, about three- 
quarters of the platforms contained 
scraps from a single plant. 


THe ForaGe RATIO 


The forage ratio was used as a 
method of expressing the correlation of 
the frequency of occurrence of a plant 
found on the muskrat feeding plat- 
forms to its relative abundance in the 
environment. This ratio, which is a 


TABLE 2.—THE FEEDING PLATFORM OCCURRENCE AND FoRAGE Ratios 
oF Muskrat Foop Puants. 






































Times recorded ( ) and the frequency % : 
tienieitciatees of the foods for the platforms Forage ratios 
All Plat. | Spring | Summer Fall | Winter All Spring | Summer 
Typha latifolia (288) 46 (92) 38 ft33) 89 (56) 85 (21) 87 1.07 -91 93 
Acorus Calamus (266) 42 | (121) 61 133) 44 (6) 9 (6) 24 -81 -98 85 
Sagittaria latifolia (88) 14 (22) 9 (57) 19 (1) 1 —_ .58 .38 -79 
Carex lacustris (69) 11 (60) 26 (5) 2 (2) 3 (2) 8 -79 1.78 .14 
Zizania aquatica (60) 9 —_ (60) 20 _ —_ -32 — Pg | 
Sagittaria cuneata (44) 7 (3) 1 40) 13 (1) 1 _ -13 02 25 
Equisetum fluviatile (39) 6 (20) 8 19) 6 _ _ 15 19 15 
Alisma Plantago-aquatica (28) 4 (12) 6 16) 6 _ —_ -10 12 12 
Ranunculus flabellaris (27) 4 (17) 7 (9) 3 oa (1) 4 36 64 x 
Lysimachia thyrsiflora (21) 3 (8) 3 (13) 4 _ _ -08 .08 oan 
Sparganium angustifolium (16) 2 —_ tig} 6 (2) 3 _ .07 _ oar 
Situm suave (15) 2 (3) 1 12) 4 _ _ -06 -03 oan 
Potamogeton pusillus (7) 1 (1) tr. {8} 2 _ _ -02 -01 -05 
Dulichium arundinaceum (6) 1 (1) tr. 5) 2 _ _ -10 -04 -20 
Potamogeton gramineus ‘8? 1 —_ (6) 2 _ .04 _ -07 
Potamogeton natans 6) 1 a (5) 2 (1) 1 a .14 “= 23 
Salix discolor* (5) 1 (4) 2 _ _ (1) 4 —_ —_ — 
Phalaris arundinacea* (4) tr. a (4) 1 — — —_ —_ = 
Eleocharis sp. (3) tr. (1) tr. (2) 1 _ _ -O1 -O1 -02 
Nuphar variegatum (3) tr. — (3) 1 _ _ 20 _ 45 
Unidentified grasses (3) tr. —_ (1) tr. (2) 8 — — a — 
Calamagrostis canadensis (2) tr. (2) 1 _ _— _ -03 -08 — 
Glyceria canadensis (2) tr —- (2) 1 _ _ -06 —_ «13 
Myriophyllum sp. (2) tr. (2) 1 _ _ _ -02 -06 — 
Pontederia cordata* (2) tr. (1) tr. (1) tr. — — — — — 
Glyceria sp.* (1) tr. _ (1) tr. _ — _ — —_ 
Iris versicolor (1) tr. (1) tr. _ _ _ 16 _— — 
Leersia virginica* (1) tr. (1) tr. _ _ _ _ _ _— 
Lysimachia terrestris (1) tr. -- (1) tr. _ _ -07 _ 15 
Potamogeton sp.* (1) tr. “= (1) tr. —_— _ = —- — 
Scirpus cyperinus (1) tr. _ (1) ér. _ _ 16 _ -50 
Taraxacum sp.* (1) tr. (1) tr. _ —_ _ _ _ — 
Vallisneria americana* (1) tr = (1) tr. = a —_ — —_— 
Unidentified rootstalk (1) ér. (1) tr. _— _ _ oe — = 
Total platforms examined 634 | 239 305 | 66 24 — _ — 














* Species not found on any quadrat during the plant inventory, hence the forage ratio could not be calculated. 
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form of index, was calculated by divid- 
ing the frequency percentage of occur- 
rence of a species for the platforms by 
its availability percentage for the study 
area. In formula, this would be stated 
thus: 


Sante 
AP 
When: 

FR=the forage ratio 

FP =the frequency percentage of the 

species for the feeding platforms. 

AP=the availability percentage of 

the plant for the study area. 

A forage ratio was calculated for all of 
the plant species which were found on 
the feeding platforms during the year. 
In addition, ratios were computed for 
the spring and summer feeding periods. 
These figures have been listed in Table 
2. The ratios were not calculated for 
the winter feeding period, since it was 
not known exactly what part of the 
total marsh area was so solidly frozen 
as to be unavailable to foraging musk- 
rats. 

In order to interpret the forage ratios 
for any plant species it should be under- 
stood that a ratio of 1.0 implies that 
the plant is appearing on the feeding 
platforms in frequencies proportional 
to its occurrence in the marsh. When 
the ratio is less than 1.0, the plant is not 
being taken in the proportions that its 
frequency in the environment would 
warrant; the greater the deviation, the 
greater the difference between the pro- 
portions available and those being 
eaten. If, however, the forage ratio is 
greater than 1.0, the plant is being used 
in proportions greater than its fre- 
quency distribution would warrant, and 
selection of the species by the muskrats 


is demonstrated. The reasons for such 
selection or avoidance as is manifested 
in the forage ratios cannot, of course, 
be explained by these data alone. 

Cattail and sweet flag were the most 
important species of muskrat food 
plants at Corinna on a year-round 
basis. They were found at approxi- 
mately 45 per cent frequency on the 
feeding platforms examined. Arrow- 
head, sedge (Carex lacustris), and wild 
rice (Zizania aquatica) occurred at 
frequencies between 9 and 14 per cent, 
while twelve other species ranged from 
1 to 7 per cent. The remaining 17 plant 
foods occurred only as trace items. 
Seven of the plants listed as trace items 
were not found on any of the quadrats 
during the plant inventory. These spe- 
cies were very scarce at Corinna and 
forage ratios were not calculated since 
there were no data as to their availabil- 
ity. Table 2 does not include certain 
food items of animal origin which were 
also found on the platforms. Mussels of 
the genera Unio and Anodonta were 
found on 6 of the platforms examined: 
3 during the summer and the same 
number in the fall. 

Cattail, arrowhead, sweet flag, wild 
rice, and sedge were the only plants, of 
the 32 species listed on the platforms, 
which occurred in frequencies roughly 
approximating their calculated availa- 
bilities for the area. These species, ex- 
cept the sedge, were likewise included 
in the group of more frequently occur- 
ring plants at Corinna, having avail- 
abilities of 25 per cent or more. Certain 
significant differences appear when the 
relative proportion of these plants uti- 
lized by the muskrats is compared with 
that of other species with similar avail- 
ability but of less use. For example, 
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stovepipe reed (Equisetum fluviatile), 
pondweed (Potamogeton pusillus), water 
plantain (Alisma plantago-aquatica), 
swamp candle (Lysimachia thyrsiflora), 
and water parsnip (Siwm suave) oc- 
curred on the area in frequencies ap- 
proximately the same as that of the 
cattail, yet none of these plants was 
eaten at any season in forage ratios 
greater than 0.19. This difference can 
probably be explained in terms of stem 
densities per unit of marsh area, since 
the cattail maintains itself in densely 
stocked stands, while the others are 
thinly scattered over a wide territory. 
It seems evident, therefore, that the 
muskrats fed chiefly on the most avail- 
able species which also occurred in 
dense stands. Forms of equal avail- 
ability, but low stand densities, were 
not eaten in proportion. 

The seasonal breakdown of the data 
also points out some interesting rela- 
tionships. Phenological events in the 
plant life histories had an important 
effect on the quantities consumed by 
the muskrats. This is especially evident 
in the case of such water-dwelling forms 
as floating arrowhead and wild rice 
which mature more slowly than the 
semi-terrestrial species. These species 
were almost always totally submerged 
in the early growing season, rarely ap- 
pearing above the water surface until 
the summer feeding period. They were 
rarely found on the spring feeding plat- 
forms and became more important 
foods during the summer. It is not 
known, of course, whether the sub- 
merged stages are less palatable to the 
muskrat, or if the avoidance mani- 
fested is due to the labor involved in 
gathering them, especially since other 
plants are more easily obtained. 


The forage ratios of certain plants of 
very low availability percentage indi- 
cated a surprisingly high degree of use 
by the muskrats in view of their rarity 
in the environment. Swamp buttercup 
(Ranunculus flabellaris) and the water 
lily (Nuphar variegatum) are examples. 
These species and others of even lower 
frequency, such as pickerel weed (Pon- 
tederia cordata), are perhaps favored 
species which may be eaten whenever 
they are encountered by foraging ani- 
mals. Some plants were included in the 
inventory which were not found on any 
of the feeding platforms examined. 
These were generally of a low availabil- 
ity percentage, averaging 2 per cent or 
less. It is not known if these plants are 
too rarely encountered by the muskrats 
or whether they are actually avoided by 
the animals. 

The sedge, Carex lacustris, was the 
only plant whose forage ratio indicated 
a highly significant degree of selection 
by the muskrat population during any 
of the growing season feeding periods. 
It is believed that the explanation of 
this disproportionate utilization rests 
in the fact that the early spring floods 
drove many of the animals into the 
somewhat more elevated sedge-meadow 
lands. A greater concentration of feed- 
ing platforms was encountered in this 
cover type at this time than the amount 
of area available would warrant (see 
Figure 1). Also, the species is one of the 
first plants to produce succulent, green 
parts after the spring thaw, and was 
perhaps more attractive to the musk- 
rats than the other, still dormant forms. 
The position of the Carex as a highly 
favored food plant in the early spring 
seems to be related both to a temporary 
concentyation of the muskrats in the 
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sedge-meadow type, and to a possibly 
greater palatability which the plant 
may have had for the muskrats. 

In conclusion, it seems that, under 


In short, the muskrat population at 
Corinna fed on the most abundant and 
most conveniently obtained food ma- 
terials at hand. 













































































Nee eS o 
© NNN ANS — Spetie s, igigr8 o — 
pe) Sedge} Meadow | 9:0: 3: [22 ve fe iis = 
Noor: 53 *g@ °- 1 0O°*-0° * =e 
< wsh 0.72 -Wiater °. © all*®. °:.a' 
2 PQA foie bo £ EE 
Pe Ss PT ° Ste 
ro} \ RO SAE POR oO Peas 
we ear SERN RECT At, 
pores See ar: NORE Tee) im kre 
by 60 Ww b Seige : “phage 0.7045 ne nae 
S See vepe tye OS eon 4 :10%3 "2:0. 
. WR Ps @ ee 
o 3 
Oo 
~ “7 = as “a 
2 20 . 
o Vv 
t oO 
6 : 
a 9 oe 


April May June July August 


Corinna Area 


Fig. 1.—Occurrence of feeding platforms in the plant types. 


the conditions and methods used in this 
investigation, the muskrat population 
at Corinna tends to feed chiefly on the 
most readily available plant species, 
i.e., the plants most frequently en- 
countered in the environment. The 
degree of such utilization was influenced 
by such factors as stand density, water 
levels, and phenological stages in the 
plant life histories. No plant was found 
which was taken in porportions signifi- 
cantly greater than its relative abun- 
dance in the marsh, except in the case 
of sedge, and this was explained on the 
basis of certain environmental factors. 


SUMMARY 


A study was made of the food habits 
of the muskrat in a central Maine 
marsh area in which it was attempted 
to relate the quantities and kinds of 
foods eaten to those available in the 
environment. Raunkiaer’s method of 
frequence was used in conducting both 
a plant survey and for enumerating the 
species of plants found at the muskrat 
feeding platforms. A forage ratio was 
used to relate the quantities of the 
various species found at the platforms 
to the proportions available in the 
study area. In general, the animals 
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tended to utilize the most available 
plant species in the environment. The 
trend is especially marked when the 
plant occurs in high frequencies and 
elso grows in dense stands. Plants of 
high frequency but low stand densities 
are eaten in smaller amounts, while the 
species of lowest frequency usually 
occur only as trace items. A temporary 
concentration of the muskrats in a 
particular plant cover type during this 
study caused one species to be eaten in 
proportions greater than its total avail- 
ability would permit by chance selec- 
tion. It is possible that the plant may 
also have been more attractive as a food 
at the time because of the lag in the 
appearance of succulent parts in most 
of the other species on the study area. 
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SOME IMPROVEMENTS NEEDED 
IN WILDLIFE RESEARCH 


Clarence Cottam 
Assistant Director, Fish and Wildlife Service 


Research in the field of wildlife con- 
servation is comparatively young; con- 
sequently, the patterns of procedure 
are not well defined. Wildlife conserva- 
tion itself is just emerging from the 
domination of politics into recognition 
as a science. Because wildlife conser- 
vation is in a formative exploratory 
stage, the need for well-directed, well- 
balanced research is imperative. 

The best insurance for a bright future 
of our wildlife resources lies in the 
readiness and ability of friends of con- 
servation—especially those with re- 
sponsibility in any phase of wildlife 
research—constantly, critically, and 





impersonally to review progress, pro- 
cedures, methods, and objectives of 
research in this field. Perhaps it is 
human to resent criticism; yet, if such 
criticism is constructive, that is the 
surest, quickest means of growth. Com- 
placency is often a fatal pitfall. It 
behooves us, therefore, as research 
workers or administrators, to take care- 
ful stock of our procedures and prog- 
ress, and determine whether our re- 
search is progressing satisfactorily. Is 
there something wrong with our ap- 
proach or our program? What can we 
do to improve either? 

One of the best starting points is a 
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summary of the criticisms directed 
against wildlife research: Among the 
most important of those that I have 
heard, are the following: 

1. Far too much of wildlife research 
is academic and impractical. Because 
he usually has no responsibility in the 
operational field, the average research 
worker is quite irresponsible, and fre- 
quently makes recommendations that 
are absurd or impractical. Too often he 
fails to consider or recognize the effects 
that his recommendations, if followed, 
may have upon other forms of animal or 
plant life or upon various phases of our 
social or economic life. 

2. Research is poorly planned and 
poorly supervised. It is too diffuse and 
indefinite, not restricted to the most 
important problem or problems until 
they are solved; too frequently atten- 
tion is diverted to problems of secon- 
dary rather than of primary impor- 
tance. In other words, research is pur- 
sued too much as though it were a 
pastime instead of an undertaking of 
major importance in management. 

3. Too frequently the researcher feels 
that he must start his own investigation 
at the very beginning of the research 
pertaining to a problem—instead of 
building upon the facts disclosed by 
earlier workers. This duplication of 
effort puts research in a bad light. 

4. Too frequently research is not 
pursued objectively. Too often the 
worker is trying to prove a precon- 
ceived opinion. 

5. The average researcher rarely ar- 
rives at a conclusive answer; his stock 
finding or recommendation is that more 


1 This paper is restricted to problems of 
research. Much could also be given on needed 
improvements in management. 


research on the problem in question is 
necessary. 

6. The results of research are rarely 
translated into action. The results of 
research, if published at all, are usually 
written in a jargon that the public 
cannot understand. 

Though I believe that most of these 
criticisms are derived from isolated 
cases, I am sure that any experienced 
research worker who faces the problem 
objectively will agree that there is 
sufficient truth in them to warrant 
serious consideration. I might point 
out that when such criticisms are justi- 
fied, they frequently reflect as much or 
more upon the supervisor or adminis- 
trator as upon the research worker. 
There is much that we can and must do 
to forestall such criticisms; our best and 
most intelligent approach is to remove 
any valid causes of the criticism. 

Perhaps our first need is to give more 
thought to the planning and supervision 
of research, and to set up a scale of 
relative values and priorities for pro- 
posed research projects. This must en- 
tail close liaison between management 
and research. Problems confronting 
management must be given high pri- 
ority in the research program. The 
result of this carefully placed emphasis 
will be a greater degree of support and 
understanding between management 
and research. 

An important need of both research 
and management is for better under- 
standing and support between the two. 
The operational man must realize that 
no researcher can guarantee complete 
solution of any and all problems that 
may be assigned—and especially within 
the normal limitations of time and 
funds allotted. While there is much 
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room for improvement, it would help 
if the critics in the operational field 
would realize that they and their prob- 
lems also have very definite limitations. 
For years millions of dollars have been 
spent in trying to find out the cause and 
cure of cancer, yet no one feels that 
this difficult and time-consuming prob- 
lem has yet been solved. Neither do 
they feel that the problem should be 
abandoned because of its complexity 
and failure of complete solution. Too 
many administrators and _ wildlife 
managers expect a complex million- 
dollar wildlife problem to be solved over 
night with a ten-cent investment. They 
do not realize that for the good of 
management and the public generally, 
it is imperative that research precede 
and serve as a basis for operational 
procedures. Too frequently researchers 
are handicapped by being compelled to 
serve as “trouble shooters,” and as- 
signed to help justify the works and 
mistakes of operations. 

Naturally, determination and defi- 
nition of the objectives of research are 
primary considerations. The perennial 
question of “fundamental” versus the 
so-called ‘‘practical’”’ research must also 
be considered. Perhaps the “funda- 
mental” research might be described 
as basic or primary research; while the 
“practical” might be referred to as 
operative, useful, effective, or applied 
research. Both may have very practical 
application, and the chief difference 
between the fundamental and the prac- 
tical is usually but a difference in time, 
or immediateness of application. Fre- 
quently the fundamental study, if 
properly pursued, becomes the most 
practical. Thus, E. R. Kalmbach’s 
study of the response of birds and ro- 
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dents to color was a fundamental prob- 
lem. When it developed that birds are 
highly sensitive to color, whereas ro- 
dents apparently are color-blind, and 
feed upon baits without regard to color, 
this fundamental knowledge had very 
practical results in control. A control 
program was based upon colored poison 
baits that would deter and protect 
valuable birds but would be readily 
acceptable to destructive rodents. 
Much of the most fundamental re- 
search in fisheries, conducted 25 years 
ago, has its most practical application 
today. The discovery of the prolonged 
(93 months) gestation period in the 
pine marten was a part of a general 
study of the biology of reproduction in 
fur animals—certainly a ‘“fundamen- 
tal” subject, but one that has obvious 
practical application in the manage- 
ment of this species both in the wild 
and in captivity. 

Another interesting example of this 
has just come to light at the Patuxent 
Research Refuge. Studies of control 
methods for aquatic pest plants on 
water-fowl management areas indicated 
that the most effective control of cattail 
may be obtained by cutting operations 
just after the maturity of staminate 
spikes, but taxonomic studies (usually 
considered highly academic rather than 
practical) have revealed that Typha 
domingensis, a species hitherto re- 
garded as tropical in range and rare in 
this country, is common in Maryland 
tide-water areas and in much of south- 
ern United States. The fact that T. 
domingensis fruits about a month later 
than 7. angustifolia, makes this funda- 
mental information of practical value 
in its control. 


Fundamental research should be 
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more adequately supported, but per- 
haps the colleges and endowed institu- 
tions are best equipped for certain 
phases of this type of research. Possibly 
wildlife conservation takes too little 
advantage of these valuable sources of 
scientific research. On the other hand, 
some of our foremost institutions are 
reluctant to give aid in wild life research 
because of some administrators’ tend- 
ency to cling to preconceived opinions 
and to use only data supporting their 
views. 

Despite war-time developments that 
have proved the value of long-term 
research in many fields, we find it very 
difficult to convince Congress and State 
legislatures of the need for such work in 
wildlife conservation. Undoubtedly, we 
shall be more successful in winning 
support for well-planned, fundamental 
research of relatively long duration if 
we bring to successful completion suf- 
ficient short-term research to give aid 
in the solution of urgent management 
problems. 

The question of what specific research 
to pursue is extremely important. I 
believe that valid criticism can be 
directed at some administrators who 
pay too little attention to the selection 
of research problems. The problems are 
many, and should be subjected to care- 
ful review for priority before selections 
are made and work plans prepared. 
The younger researchers, especially, 
should be cautioned about spreading 
themselves over too much territory. A 
few major jobs well done will usually 
give more help and command more 
respect than the acquisition of a smat- 
tering of information on a large number 
of problems. A conscientious worker of 
my acquaintance who attempted to 
cover simultaneously eight or nine 


assigned problems involving taxonomy, 
distribution, and life histories of mam- 
mal groups, continued his studies after 
reaching the age of retirement, but he 
had completed only four when he died. 
His contribution would have been much 
greater had he completed one major 
problem at a time. 

As I view it, research can be pursued 
in one of two ways: (1) Define the 
objective, and leave it to the research 
man to outline and pursue his own 
investigations with little or no super- 
vision; or (2) Define the objective, 
assign the job, help the worker outline 
and develop the project plans, and give 
close supervision to the assignment. 
With the accomplished research worker 
of the caliber of Darwin, Pasteur, 
Baird, or a Gabrielson, the first ap- 
proach—that of permitting the re- 
searcher to write his own ticket, devise 
his own methods, and largely select his 
own research projects—will probably 
give the best results. For the great 
majority of State and Federal employ- 
ees, however, such a loose administra- 
tive arrangement is likely to produce 
unsatisfactory results. Quite frequently 
mediocre achievements in research may 
be charged to inadequate or incompe- 
tent supervision. A good supervisor can 
insure good planning, a mature ap- 
proach to the problem, a _better-co- 
ordinated program, and perseverance in 
reaching an answer within a reasonable 
time. If the research is poorly done, it 
is often as much the fault of the super- 
visor as of the biologist. On the other 
hand, if too detailed supervision is re- 
quired, it may indicate that the worker 
is not qualified for research. 

Part of a good supervisor’s task is the 
careful selection of his research person- 
nel. A few outstanding individuals, 
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adequately supervised and with their 
work properly correlated, can advance 
any research project or program. In 
this connection, I may say that I be- 
lieve the research would be more prac- 
tical and purposeful if the researcher 
had first served a year’s apprenticeship 
on an operational project. Graduate 
schools could render a genuine service 
by requiring for their degrees some 
experience in a phase of wildlife man- 
agement. 

In my opinion, a large part of the 
valid criticism of research stems from 
our poor planning and organization of 
research procedures. There is as much 
need for making detailed plans for the 
conduct of a research program as there 
is for having a detailed blueprint of a 
house before starting construction. The 
more complex the problem, the greater 
the need of advanced and detailed 
planning. Too often we approach a 
complex research problem in its en- 
tirety rather than from its component 
parts. It is like shooting aimlessly at a 
flock instead of centering a specific, 
definite target. Workers in wildlife re- 
search can profit by following the ap- 
proach used by the better-organized 
industrial researchers. If the worker in 
wildlife research is to make progress, 
he must not be permitted to stumble 
along, working on a hit-or-miss basis 
with unlimited opportunity to deviate 
into intriguing but irrelevant by-paths. 
He must stay on the beam. There is 
altogether too much random research, 
too much deviation from planned ob- 
jectives. 

The best approach, I believe, is to 
break down the research into jobs or 
specific assignments. This is comparable 
to the house contractor who prepares 
plans involving jobs for carpenters, 
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masons, plasterers, cabinet makers, 
electricians, plumbers, and painters. 
This approach enables both the worker 
and the administrator to know exactly 
where the work stands and what modi- 
fications may be necessary. It enables 
the worker as well as the administrator 
to analyze the work load on the basis 
of available time and money. 

The job assignment should include a 
clear statement of the problem, the 
objectives, and details of how the study 
will be pursued. It should cover a 
period of relatively short duration— 
possibly a season or a year. In research 
it is, of course, difficult and often im- 
possible to state just when the answers 
can be obtained, but this need not pre- 
vent the making of a job-assignment 
schedule. At the end of the assigned 
period, if the job is not completed to the 
extent that a closure or final report 
(preferably for publication) can be pre- 
pared, the work should be critically and 
objectively reviewed to ascertain just 
what changes, additions, or deletions 
are necessary, and whether the study 
should be regarded as completed or 
should be continued, enlarged, aban- 
doned, or assigned to a more competent 
investigator. Thus, our program for the 
study of botulism at the Bear River 
Migratory Bird Refuge, Brigham, Utah, 
is carefully examined at regular inter- 
vals to evaluate results obtained, to 
determine the relative importance of 
possibilities yet unexplored, and to 
assign new, coordinated projects likely 
to yield further essential data. In the 
work at Bear River, advantage is 
taken of certain principles of scientific 
research that demand the separation of 
a problem into its simplest components 
for the purpose of determining the 
effect of a® particular factor. A factor 
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may be eliminated entirely as one ex- 
treme and be applied in the greatest 
possible measure as another extreme. 
In scientific research it is a fundamental 
procedure to eliminate as many variable 
factors as possible, to resolve the prob- 
lem into as few factors as possible 
before attempting solution. Unless such 
precautions are taken, the research 
worker may find himself entangled in a 
hopeless maze of meaningless data to 
which he cannot assign valid interpre- 
tations. 

I should like to see some type of 
simplified cost accounting set up and 
applied to research job assignments. 
Theugh this might easily be taken too 
far, such a system could be of great 
assistance in appraisal of the value of 
each research assignment and of each 
research worker. Certainly the arrange- 
ment would help to win support for the 
better type of research, and would 
serve to discourage any wandering from 
the immediate objective. It would also 
compel an easy-going administrator or 
supervisor to conclude unproductive 
research and bring to fruition more de- 
sirable projects. 

I know of one study that has been 
conducted intermittently by one or 
more workers for 40 years, and there 
has been almost no tangible benefit, not 
even a publication. Another extremely 
important economic study has been 
pursued—at considerable public ex- 
pense—for some 25 years, but for a 
variety of reasons there have been far 
too few tangible results or publications. 
When data were needed as a basis of 
management of the resource that had 
been studied, there was a considerable 
mass of information; unfortunately, a 
great deal of this information had far too 


little relation to the practical problems 
of management. Many other less glar- 
ing.examples could be cited from vari- 
ous branches of the Federal and State 
governments, and from universities and 
other endowed institutions. In one 
outstanding case, a State agency spent 
a considerable sum in having a re- 
searcher carry on a project to prove that 
some saltmarsh plants grow better in 
fresh water than in a herbicidal solution 
of pure sodium chloride. It was assumed 
that the solution was equivalent to 
diluted ocean water, which, because of 
its complex nature, is a balanced plant 
nutrient solution. Good research—and 
there is much of it—suffers from such 
examples. A system of cost accounting, 
as a supplement to the break-down of 
work plans into clearly defined job 
assignments, would readily expose the 
accumulative costs and might prevent 
such waste of funds. 

A simplified system of cost account- 
ing for a research job assignment would 
require that record be kept of expendi- 
tures for salary and temporary help, 
equipment, travel, and miscellaneous 
items. That such a system can be used 
in wildlife research has been demon- 
strated recently during a study of tech- 
nics in connection with small-mam- 
mal populations: we know that the en- 
tire assignment was covered by the 
expenditure of only $400. That this 
measure has application in the field of 
forest research as well as in wildlife 
has been shown in Ernst J. Schreiner’s 
excellent article, ‘“Research Organiza- 
tion and Research Cost Accounts,” 
which appeareed in the December 1940 
issue of the Journal of Forestry. 

In the Fish and Wildlife Service we 
have found it indispensable to require 
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at least one detailed written report of 
each research project each year. In 
addition, we receive three brief (quar- 
terly) reports which summarize prog- 
gress and outline plans for the future. 
These reports help to keep valuable 
data from being buried; they ensure 
that more adequate and systematic 
notes will be kept; they help to clarify 
the thinking of the researcher, making 
him more critical of his own work. 
These reports help to keep the re- 
searcher on the beam. 

Biological research too frequently is 
continued for years without summariza- 
tion and critical analysis of data, with- 
out semblance of terminal facilities. 
When great masses of data are finally 
analyzed after a long period of accumu- 
lation, it usually is discovered that 
many important points have not been 
considered, that some of the essential 
data are missing, and that there is a 
superfluity of facts and figures on rela- 
tively unimportant points. Further, 
this long-delayed analysis may have to 
be made by persons who are unfamiliar 
with the field problems, so that many 
of the accumulated data are wasted for 
lack of proper interpretation. The ac- 
cumulation of data with little pertinent 
value to the research problem under 
consideration ordinarily represents 
wasted time, funds, and effort. If re- 
search is so organized and supervised 
that the methods of approach can be 
critically reviewed and the findings 
properly assembled at reasonable peri- 
ods, any hiatus will be discovered and 
can be remedied without loss of time 
and effort on the amassing of extraneous 
or unrelated data. 

I am of the opinion that there is 
much validity in the criticism regard- 


ing the quality and quantity of publica- 
tions by wildlife research workers. 
Though the chief purpose of wildlife 
research is improvement in manage- 
ment, the publication of worthwhile 
results represents an exceedingly im- 
portant by-product of these studies. 
Publication in appropriate form shows 
the interested public as well as game 
managers, that such research is pro- 
ductive of practical results of great 
economic and aesthetic worth. Martin 
and Uhler’s “Food of Game Ducks in 
the United States and Canada,” and 
Stoddard’s ‘““Management of the Bob- 
white Quail,” climaxed intensive re- 
search programs by making the data 
available to the interested public and 
to those concerned directly with man- 
agement problems. Failure to publish 
curtails the ultimate value of any re- 
search program, and gives critics of 
research a fine opportunity to censure— 
without rebuttal in the form of pub- 
lished results. 

It is unfortunate that many impor- 
tant research studies have never been 
written up. I am embarrassed to admit 
that the files of the Fish and Wildlife 
Service are bulging with many data 
that should have been published years 
ago. Some of this unpublished informa- 
tion is now obsolete, or the need for it 
has largely passed. Part of this failure 
has been due to our inability to obtain 
adequate funds for Service publication. 
When official sources of publication 
were not available, however, the Service 
should have been more diligent in seek- 
ing outside channels of publication. 
Through better research organization 
we are now correcting these serious 
operational flaws. I believe that the 
planning of each research project 
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should include a definite amount of 
time and money for the writing and 
publication of the results. 

In the nine years (since July 1, 1938) 
that Federal aid in wildlife restoration 
has been granted, more than four 
million dollars have been spent by the 
States for research projects. It is signifi- 
cant that the contractual agreements 
between the States and the Federal 
Government call for the publication of 
results of such projects. Published in- 
formation is of real assistance to States 
which are confronted with problems 
similar to those already investigated in 
other States. I am quite certain, how- 
ever, that there is still a wealth of valu- 
able data—assembled but unpub- 
lished—in the Pittman-Robertson files 
of the States. Incidentally, certain 
State administrators have been un- 
willing to publish research findings be- 
cause the data, obtained by competent 
workers, were contrary to the estab- 
lished operational policy or the pre- 
conceived opinions of the administra- 
tors! Management, as well as research, 
needs intellectual honesty and scientific 
integrity. 

Analysis of publications by the States 
on research conducted during the ex- 
penditure of four million dollars of 
Pittman-Robertson funds in the past 8} 
years, shows that some 80 books or 
bulletins and perhaps 110 magazine or 
journal articles have appeared. A few 
States have done very well, but the 
majority have published relatively little 
to date. It is unfortunate that despite 
the extent of these investigations 17 
States have published no books or 
bulletins, 18 States have published no 
magazine or journal articles, and 8 
States have issued no publications of 


any sort with reference to the Pittman- 
Robertson research projects. The 
amount of data secured should cer- 
tainly justify more than the present 
record of research publications, as 
known to the Fish and Wildlife Service: 
Each of 19 States has published 1 to 3 
books or bulletins; 5 other States have 
published 5, 6, 7, 9, and 14, respectively; 
10 States have 2 to 4 magazine or jour- 
nal articles to their credit; and 4 States 
have 10 or more magazine or journal 
articles to their credit. 

As might be expected, there is a wide 
variation in the quality of these publica- 
tions. Some are excellent, but in the 
main it is obvious that there is much 
room for improvement. Most of the 
States and our Federal agency could 
profit by employing extension special- 
ists and writers to help in popularizing 
the results of research. Some data have 
been presented in such technical lan- 
guage that little practical good has 
resulted. There is a crying need for 
publication of research data in lucid, 
readily understandable language. It is 
unfortunate that researchers, as a rule, 
seem woefully lacking in ability to write 
and speak effectively. The results of 
technical research should be popular- 
ized. 

Another basis of improving research 
is that of giving credit where credit is 
due. Some publications have appeared 
in the name of the administrator or 
supervisor—although the work and 
perhaps most of the writing had been 
done by the researcher. Other papers 
have appeared anonymously except for 
the name of the conservation depart- 
ment and State, with no mention of the 
fact that the work had been done under 
Pittman-Robertson grants. Federal and 
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State officials should never lose sight 
of the fact that the manufacturers and 
purchasers of sporting arms and am- 
munition—who pay the excise tax to 
the United States—are keenly inter- 
ested in knowing whether their contri- 
butions are producing results or are 
being spent in an ineffective manner. 
It seems only fair that all should know 
that this or that important publication 
was based upon research conducted on a 
Federal Aid (Pittman-Robertson) proj- 
ect. Such recognition will naturally 
facilitate our job of securing for the 
States more of these Federal Aid funds 
for wildlife conservation. 

To summarize: Research in the field 
of wildlife conservation needs certain 
improvements, the more important in- 
cluding: 

1. Emphasis upon urgent problems 
in management; development of a scale 
of relative values in determining pri- 


ority of research assignments. 

2. Better administration and super- 
vision. 

3. Better and more detailed plan- 
ning. 

4. Job assignments for periods of 
relatively short duration; insistence 
that researchers stick to the assign- 
ment or clearly justify a desired modifi- 
cation. 

5. Development of a simplified cost- 
accounting ‘system for research job 
assignments. 

6. Current analysis of data. 

7. Preparation of reports and manu- 
scripts; publication of data in clear, 
understandable language, with credit 
given where credit is due. 

8. Better public appreciation of the 
importance of research as a foundation 
for practical information and manage- 
ment. 








BRIEFER ARTICLES 
A SUGGESTION FOR PINIONING BIRDS 


At various wildlife stations and aviaries it 
becomes necessary to render birds perma- 
nently flightless. The usual method, known 
as pinioning, is to remove the distal section, 
or the “fingers” of one wing surgically. This 
method involves the application of a tourni- 
quet above the point of amputation, sever- 
ance of the wing section under antiseptic 
conditions, application of a coagulating sub- 
stance, and removal of the tourniquet after 
the wound has repaired sufficiently to insure 
against further loss of blood. Another tech- 
nique is to sever the wing cord, but this 
method is not popular because it leaves the 
wing contorted, presenting an unnatural ap- 
pearance, 

A simpler and more satisfactory method is 
to remove the “‘fingers’’ by the use of a heated 
instrument fashioned for the purpose. By 
this method, the bird is placed on its back 
with wing outstretched over something solid. 
The heated tool is then placed with some 
pressure on the point of amputation, usually 
under the “thumb.” In one or two seconds 
the wing will be severed, and the bird may be 
released. The wound will be effectively 
cauterized and there is rarely any bleeding. 
Any bleeding which may occur can be stop- 
ped immediately by touching the hot iron to 
the area for a second or two. This method in- 


volves much less time, risk, and is more 
humane. 

The pinioning tool is simply a metal head 
attached to a handle. It is similar to a solder- 
ing iron (it may be made from one) except 
that the head is flatter and has a dull cutting 
edge of a width to meet the need. The experi- 
mental model was made from a piece of strap 
iron measuring 3 inches long, 1? inches wide, 
and } inch thick. Threads were tapped in the 
top into which a length of 5/16-inch rod was 
screwed. A wooden handle was attached to 
the opposite end of the rod. The tool is 
heated in the manner of a soldering iron ona 
blowtorch or fire, or electrically. This tool 
works very well on birds of duck and chicken 
size, but it should be emphasized that for 
larger birds, larger heads retaining more heat 
would be desirable. 

Frequent use of the technique has been 
made at this station for severing parts which 
have been injured beyond the point of repair. 
A common injury of this kind is a bad com- 
pound fracture. Birds injured to that extent 
can best be helped by removing the tissues to 
the healthy area and thus treated they usu- 
ally recover.—JoHN B. VAN DEN AKKER, 
U. S. Fish and Wildlife Service, Bear River 
Migratory Bird Refuge, Brigham, Utah. 


THE GOLDEN EAGLE ATTACKING ANTELOPE 


On February 21, 1947, while observing 
antelope on their normal range, I was at- 
tracted by five golden eagles grouped on a 
carcass. Upon approaching closer it was 
evidenced as a freshly killed doe antelope. 
The carcass was still warm, and upon opening 
the abdominal cavity to determine preg- 
nancy, there was yet enough body warmth to 
result in the steaming of the contents. Evi- 
dently I had interrupted the eagles as they 
were about to divide their kill. The birds had 
just begun to penetrate the rib case and 
stomach on the left side of the animal. Upon 
rolling the antelope over, scattered spots of 
blood were found covering the side and back 


of the animal from the middle of the back up 
to the nape of the neck. I plucked the hair 
from a large patch on the back and found 
many talon holes and scratches all over this 
area. The carcass looked, at first glance, as 
though it had received a few rounds of 00 
buckshot, but close examination proved these 
to be talon holes. 

There was at this time about two inches of 
snow on the ground, and the flight of the 
antelope was backtracked about a half mile. 
Along this route were many blood spots on 
the snow. Beyond the half mile point no 
blood was found. Considering that the ani- 
mal had been able to run about a half mile 
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A. The pinioning tool is easily made by hand in any workshop. B. The “‘fingers”’ of 
one wing are severed more humanely and with less risk to the bird, 
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Left. Cased skin of black raccoon, male, trapped in 1946 in southeastern Alaska by Louis G. 
Scott. Right. Flat skin of native raccoon, male, trapped in northwestern Washington, 7 
December, 1945, 
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A, Animal holder with baffles in place. B. The same apparatus with baffles removed. 
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A. This water-going version of the famed Weasel, which won GI respect as a transportation 
unit over mud, snow and sand could be put to use in wildlife work on extensive marshlands. 
B. The chief reason for the Weasel’s ability to negotiate terrain impassable to conventional 
wheeled or track-laying vehicles is light weight combined with broad tracks. Weasels have 
been equipped with a demountable top and camouflaged in black and white for missions in 
snow countries. 
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before any blood fell to the ground after the 
initial attack, and placing the speed of the 
antelope at 40 miles per hour, it would mean 
that it took the eagles about 1} minutes to 
kill the animal, death resulting from the re- 
peated attacks upon the neck and back. It is 
probable that death was caused by either a 
talon penetrating the spinal nerve column or 
from shock. There did not appear to be 
enough blood loss, nor was the stride short- 
ened up to dropping point, to indicate death 
from bleeding through the numerous talon 
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wounds. There were no death-struggle marks 
in the snow at the carcass, indicating instant 
death while in running stride. 

A blood sample was taken to the Colorado 
A & M College, Veterinary Department, for 
culturing for disease. The report showed no 
significant organisms present. 

The victim was about 33 months old, 
measured 35” girth, with corresponding 
weight about 80 pounds.—Rosert W. Lent, 
Game and Fish Commission, Denver, Colorado. 


DRESSED WEIGHTS OF SOME GAME MAMMALS 


Few data are available on the actual ton- 
nage of meat provided by wild mammals in 
the United States. Many general statements 
have been given; the various state conserva- 
tion departments often attempt to evaluate, 
ina broad way, the meat obtained by the an- 
nual kill of deer, rabbits, squirrels, etc. 
Accurate weights of live, hog dressed and 
edible meat are desirable for all species. 
Knowing such, one may, with reasonable ac- 
curacy, determine the value of the wild meat 
source. 

The following weights have been obtained 
in New York State, but the data are probably 
applicable within the range of the various 
species treated. Professor J. D. Hood pro- 
vided me with the weights of the deer in 
Table 1. 

DEER. Complete data, other than the 


specific live weight of the individual, have 
been obtained for nine deer. Five were taken 
in the abandoned farm land of western New 
York, two from the Adirondacks and two 
from Ontario. The weights are summarized in 
Table 1. Hornaday (The American Natural 
History, p. 124. 1926) has devised a rule for 
obtaining the live weight of deer from the 
hog-dressed weight. The latter being given in 
pounds, add five ciphers, divide by 78,612 
and the result will be the live weight, in 
pounds. This is a convenient rule, but due to 
variables, any weight thus obtained should 
be stated as “calculated.” 

The deer, delivered in a hog-dressed con- 
dition to a freezing plant, were skinned and 
quartered by professional meat cutters. The 
manager, Mr. Jack Downing concludes that 
the edible meat yield depends upon three 


TABLE 1.—RaATIO OF CALCULATED LIVE WEIGHT AND DRESSED WEIGHT 
To EpisLe MEatT IN 9 WHITE-TAILED DEER. 








% edible to % edible to 





Calculated Hog dressed Weight Weight of 

live weight weight skinned edible meat Cgc << 
153 120 100 89 58 74 
148 116 91 75 50.7 64.7 
196 154 _— 118 60.2 76.6 
191 152 —_— 118 61.3 77 .6 
177 139 107 97 54.1 70 
221 174 141 134 60.6 tise 
113 89 70 63 55.7 70.8 
140 110 86 79 56.4 71.8 
141 111 88 83 68.9 74.8 

Av. 164.5 129.5 — 95.1 57.8 72.4 
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factors: (a) Number of wounds. The more 
wounds the lower the yield. (b) Head and 
neck shots waste less meat. (c) Care after 
killing—poor bleeding requires a greater 
amount of trimming, hence lowers the yield. 
He further concludes that large deer in good 
condition yield the best cuts. 

From the above table it may be seen that 
these deer with calculated live weights of 113 
to 221 pounds (average 164.5 pounds) yielded 
57.3 per cent of the live weight in edible meat. 
Few hunters are experienced butchers, more- 
over few deer are properly bled. Great wast- 
age occurs in unusually mild open seasons, 
such as 1946. It is reasonable to assume that 
not more than half of the live weight is avail- 
able for consumption. 

COTTONTAIL RABBIT. If numbers be 
considered, the cottontail, Sylvilagus flori- 
danus mearnsi, is the most important game 
species in New York. Live weights of twenty 
adults taken in October and November aver- 
age 41.5 ounces, and the dressed weights 
(edible meat) 22 ounces, yielding 53.1 per 
cent of the live weight. These particular in- 
dividuals were not badly shot, necessitating 
very little meat being discarded. Not in- 
frequently a cottontail is so badly shot that it 
has little food value. Many more are so rid- 
dled with shot that a large percentage of the 
meat is wasted. Moreover, the fore parts (in 
front of the diaphragm) are often discarded 
when the animal is dressed. From personal 
experience and that of hunting companions, 
I should judge that not more than 40 per cent 


of the live weight is utilized for food. 

SNOWSHOE HARE. The live weights of 
Lepus americanus virginianus vary from 48 to 
70 ounces. Weights of four adults from Old 
Forge, New York average 56 ounces, the 
dressed weight of these hares averaged 33 
ounces. The meat yield was 58.2 per cent of 
the live weight. Since most of these hares are 
shot during the winter months, when few 
other game species are being killed, greater 
care is exercised in dressing the animals and 
the meat is better utilized. 

GRAY SQUIRREL. An important game 
species in the northeast. Live weights of 30 
adults taken during October and November 
average 20.9 ounces, the dressed weight being 
11.5 ounces. Thus the available meat equal 
55 per cent of the live weight. These weights 
were obtained from animals that were little 
damaged. Since squirrels are relatively diffi- 
cult to skin, any specimen that is badly shot 
is often discarded by the hunter. Considering 
such losses, the probable tonnage of meat is 
somewhat less than half of the weight of the 
actual squirrel harvest. 

In 1940, the following game mammals 
were reported taken in New York (33rd An- 
nual Report, New York Conservation De- 
partment, p. 162. 1943): Deer, 13,641; cot- 
tontail rabbits, 835,110; snowshoe rabbits, 
32,713; gray squirrels, 315,527. From the 
data presented, one may estimate the edible 
meat of this game to approximate 1,118.5 
tons.—W. J. Hamitton, Jr., Cornell Uni- 
versity, Ithaca, New York. 


RACCOONS TRANSPLANTED IN ALASKA 


On the west coast of North America the 
range of the native raccoon, Procyon lotor 
psora, extends northward to about latitude 
54°, that is, nearly to the Territory of Alaska. 
Dr. Ian McTaggart Cowan related, in letter 
of 22 March 1946, that “the northernmost 
locality record that I have for tbe raccoon in 
British Columbia is just south of Namu.” 
Namu is a village on Queen Charlotte Sound 
about 75 miles north of the north end of Van- 
couver Island. 

In the spring of 1946, William J. Tirre al- 
lowed us to examine the handsome pelt of an 
all-black raccoon said to have been trapped 


in southeastern Alaska (Plate 16, Left). In- 
vestigation revealed that the specimen was 
one of a number of animals trapped by Louis 
G. Scott, El Capitan Fur Farm, Tokeen P.O., 
Alaska. In letter of February 13, 1947, Mr. 
Scott kindly offered the following informa- 
tion: 

In October, 1941, Mr. Scott released eight 
black raccoons on Singa Island, Sea Otter 
Sound. They included 1 old male, 1 old fe- 
male, 2 young males, and 4 young females. 
They had been purchased from Albert Bantz, 
Albany, Indiana. 


The animals thrived and their offspring 
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spread to nearby islands. Raccoons are now 
living on Singa and El Capitan Islands and 
possibly others. Up to February 1947 thirty- 
two raccoons had been trapped. Mr. Scott 
bemoans the fact that on his home island he 
now has raccoons in his chicken house, in his 
feed room, and in his hair! The animals seem 
to be prospering. Mr. Scott relates that speci- 
mens examined by him “... have on each 
flank a solid shield of fat as thick as a man’s 


A MULTIPLE TYPE RAT 


Several types of holders for confining 
small to medium sized mammals for tagging, 
weighing, sexing, and aging have been used. 
The most popular types are the cone-shaped 
holder made of hardware cloth or chicken 
wire, box-shaped holders of the same mate- 
rial, the umbrella type made of steel rods or 
stays, and cloth sacks. These holders have 
been made generally for one species of mam- 
mal and for both young and adults. Usually 
they are satisfactory for holding adults, but 
immature or undersized individuals may not 
be confined properly for tagging and sexing. 

A “pusher” or block of wood with a handle 
is used with the cone-shaped holder for fore- 
ing the animal into the confining portion of 
the cone. Unless the “pusher” can be fixed 
immovably, it is difficult or impossible for 
the operator to ear-tag and sex the animal 
because he has only one hand to work with. 

The difficulties involved in trying to use 
the ordinary cone-shaped holder and 
“pusher” for several species and various age 
classes of rats and mice became evident dur- 
ing trapping operations on the Savannah 
River Refuge, South Carolina. Here many 
rats and mice were trapped, ear-tagged, and 
released to determine the effect of weekly 
airplane sprayings of DDT.? 

Four sizes of rodents were live-trapped on 
the area: cotton rat, rice rat, white-footed 


1 From the Communicable Disease Center, 
Technical Development Division (Savannah, 
Georgia), States Relations Division, in co- 
operation with the United States Fish and 
Wildlife Service. 

2 A cooperative project between the U. S. 
Public Health Service and the U. 8. Fish and 
Wildlife Service. 


fist. They are the best rustlers I have ever 
seen. In late evening they are on the beaches 
rolling over rocks getting crabs, eels, small 
bull heads, etc., then sometime during the 
day or night they just cram themselves full 
of red berries, salmon berries, salal berries, 
etc.... Their pelts come to a perfect prime 
and the hair is shiny black and deep and 
heavy.”—Victror B. Scuerrer, U. S. Fish 
and Wildlife Service, Seattle, Washington. 


AND MOUSE HOLDER! 


mouse, and house mouse. A compartment 
cone-shaped holder (Plate 17) was devised to 
confine any one of these rodents quickly and 
efficiently. 

The bottom board of the holder is 12} 
inches long and 43 inches wide at the base 
narrowing down to one inch at the apex. It is 
slotted at 1-, 4}-, 64-, and 83-inch intervals 
from the base. Sections of half-inch-mesh 
hardware cloth are attached to the bottom 
board on each side between the slots and are 
arched above it. The cone of hardware cloth 
rises 44 inches above the bottom board at its 
base and is flush with the board at its apex. 
The sections of hardware cloth are reinforced 
with sheet metal edges soldered to the cloth. 
Sheet metal separators or baffles of ap- 
propriate size slip in between the hardware 
cloth sections and are anchored in the bottom 
board slots. Larger rodents are confined by 
placing the largest separator in the first slot, 
and smaller animals are enclosed in the 
smaller compartments. Small rodents are 
generally best confined in front of the second 
separator first and then worked down into 
the smaller compartments. Since house mice 
will sometimes escape through half-inch-mesh 
hardware cloth, it is necessary to strand fine 
brass wire across the hardware cloth of the 
smallest compartment. 

Rats and mice are most satisfactorily 
transferred from Sherman live traps to the 
holder by opening the back door of the trap 
into the holder, forcing the trap against the 
holder, and then blowing vigorously through 
the partially opened front door of the trap. 
This works much better than forcing the 
animal from the trap and into the holder 
with a “pusher.”—ARNOLD B. Erickson, 
U. S. Public Health Service, Savannah, 
Georgia. 
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A NEW MARSH VEHICLE 


Supplementing marsh skis and the air- 
propelled boat, the Studebaker Corporation 
and the Army developed during the war a 
versatile craft which could be used to great 
advantage in wildlife work in extensive 
marshes. Though many more-or-less crude 
“marsh buggies” have been devised, the 
Army “water weasel” is probably the most 
satisfactory vehicle yet made for amphibious 
travel through marshes and boggy areas 
(Plate 18, A). 

The craft was originally designed for use 
in the arctic snows, proved its value under 
frigid conditions and, adding the word 
“water” to its original name, was adapted to 
amphibious warfare. It has a light-weight 
boat-like body and can carry four persons 
and considerable equipment. It is powered by 
& passenger car engine and is propelled by 


flexible tracks. The “water weasel’ has a top 


ground speed of 30 m.p.h. over good terrain 
and about 6 to 8 m.p.h. in open water. In- 
ermediate speeds are possible under varying 


marsh conditions. It is driven with the same 
type levers and transmissions as a caterpillar 
tractor, is extremely maneuverable, and is 
capable of climbing steep stream banks. 

During the war, I was privileged to ride in 
and observe the “water weasel” in the Ever- 
glades where it was equipped with two-way 
radio and was used in Navy aircraft rescue 
and salvage work. The ease with which the 
vehicle sped through the saw-grass impressed 
me with possibilities of its use in wildlife 
work in extensive marshlands. Though it is 
not being manufactured at the present time, 
surplus military ‘“‘weasels” may be available. 
Doubtless any great demand for the vehicle 
would again lead to its manufacture. 

Acknowledgements are due Comm. H. A. 
Kinchley, U.S.N.R., and T. A. Berchtold, 
of the Studebaker Corporation, for providing 
me with performance data and illustrations. 
—GerorGE A. PEerripEs, Ohio Wildlife Re- 
search Unit, Ohio State University. 
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The Land and Wildlife. By Edward H. 
Graham. Oxford University Press, New 
York City, xiii+232 pp., illus. 1947. 


We have come to look to the publications 
of Dr. Graham for authoritative material 
interestingly presented, and in the present 
volume the reader will find little to disap- 
point him. The subject matter holds to the 
title, and the author presents, with an ease of 
style which is delightful, the relation of the 
land to the wildlife inhabiting it. 

The first two chapters deal with the his- 
tory of wildlife in North America, its ex- 
ploitation, the building of a conservation 
concept, and present the reader finally to the 
present day situation. The author’s summary 
of the growth and change in the conservation 
concept opens the way for the remaining 
chapters: ‘‘The earliest rules and regulations 
were composed almost entirely of controls, 
restrictions, and prohibitions. Then came the 
idea that special areas—preserves, refuges, 
sanctuaries—would serve to save wildlife for 
us. The same concept was held for forests, 
parks, and even Indians. There followed the 
notion that releasing game raised in captivity 
could provide plenty of wildlife. The idea 
that intensive campaigns against predators 
could rescue desired wildlife also took hold. 
Finally there crept into our thinking the con- 
cept of habitat improvement and the idea 
that wildlife depends largely on the kind of 
living conditions provided for it.’’ There fol- 
low chapters on the land, marshes and 
swamps, ponds and waters, streambanks 
and ditches, field borders and roadsides, 
windbreaks and hedges, odd _ reclaimable 
areas, cultivated lands, forests and ranges, 
and finally a look into the future. 

Dr. Graham, in his opening preface state- 
ment says ‘‘This book was written to make a 
point.” Possibly because he is making a 
point, we find shortly afterward that ‘“At- 
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tention to all these adds up to the interesting 
conclusion that wildlife benefits more from 
land management than it does from wildlife 
management.”’ Without detracting from the 
importance of land management in the wild- 
life field, it should be pointed out that land 
manipulation is a part of good wildlife 
management, and any wildlife worker is or 
should be fully cognizant of its importance. 
Wildlife management includes land manage- 
ment when the two interrelate, but it goes 
further into fields which often have a remote 
or no obvious relation to land management. 
Species complement or conflict with them- 
selves and each other, react to climate re- 
gardless of soil, cover, or food. They have 
physiological potentialities and limitations 
which are inherent, not related to land man- 
agement at all so far as we know. An un- 
fortunate distinction has been implied be- 
tween two fields where a distinction is highly 
artificial and equally undesirable. But it 
appears that we are debating a definition. 


The main point of the book, in this re- 
viewer’s mind, is that wildlife is dependent 
on the surface of the earth. Humans are 
often careless of or ignorant of the best uses 
of this surface area, and manipulate it to the 
detriment of wild animals which are coin- 
habitants of it with them. Methods are de- 
scribed and discussed which will not greatly 
alter man’s personal use of this surface and 
at the same time will increase its utilization 
by wildlife species. Dr. Graham has ad- 
mirably set forth this problem and our known 
cures, and wildlife workers would do well to 
read and heed. The human population of 
the United States may increase by another 
40,000,000 before levelling off, and this will 
necessitate greater demands on the land. We 
have not been too early in taking up the mat- 
ter of land use as it relates to our wildlife.— 


Har.ow B. Mitts. 





NoTES 


In examining the bibliographies of articles 
published in The Journal of Wildlife Manage- 
ment, we find a number of instances where the 
Pittman-Robertson Quarterly has been quoted. 
This periodical is composed of abstracts 
taken from quarterly progress reports of 
Pittman-Robertson projects. Material found 
in the Quarterly is not considered as being 
published and therefore should not be cited 
in published articles. 

This abstracting service was designed to 
better inform the various States and isolated 
workers of what other States are doing on 
Pittman-Robertson projects so they might 
correspond or get together on common prob- 
lems. On the first page of the Quarterly there 
is a statement regarding the above policy but 
apparently some readers have never read it. 

Quoting these abstracts is not fair to the 
authors of the progress reports as they have 
not yet had an opportunity to publish the 
data. Of equal or perhaps greater importance, 
later project findings may be contrary to 
what is stated in progress report abstracts. 
A few cases have come to our attention where 
hard feelings have been created by using 
such citations. 

We would appreciate it if you would elimi- 
nate Pittman-Robertson Quarterly references 
that appear in manuscripts submitted to you 
for the Journal unless the authors have ob- 
tained publication clearance from the State 
quoted.—R. M. RuTHERFORD. 





After some correspondence, P. F. English, 
then President of The Wildlife Society, late 
in 1946 appointed the undersigned as a Com- 
mittee on Memorials. A special task was to 
make up arrears in this field, rather neg- 
lected by the Society, and an instruction 
from the Council in 1947 was that ‘‘members 
should have belonged to the Society at least 
two years in order to qualify for an obituary.” 

The Secretary sent me the personal state- 
ment sheets and other records of deceased 
members and it developed that 21 were in 
the class specified. Obituaries of ten of these 


have been prepared, chiefly by cooperating 
members of the Society; two additional 
memorials have been promised; and efforts 
to obtain others continue. As the new 
memorials will crowd that department of 
The Journal of Wildlife Management for 
some time, it seems best to refrain from pub- 
lishing obituaries of members for whom that 
service has already been performed in other 
publications. Their names and references to 
the published memorials are: 


Howard Atwood Kelly—Surgeon; Men- 
ber from 1938; life span, 1858-1943; 
Journal of the American Medical As- 
sociation, 121, 1943: 277, portrait. 

Marcus Ward Lyon, Jr.—Zoologist; bac- 
teriologist; Member from 1938; life 
span, 1875-1942; Auk, 60, 1943: 633- 
634. 

James William Moffitt—Ornithologist; 
Member from 1937; life span, 1900- 
1943; Auk, 60, 1943: 634-636; Condor, 
46, 1944: 60-66, portrait. 

Lawrence John Palmer—Ecologist; 
Charter Member, 1937; life span, 1893- 
1945; Science, n.s., 102, 1945, 242-243. 

Dayton Stoner—Ornithologist; Charter 
Member, 1937; life span, 1883-1944; 
Science, n.s., 100, 1944: 68-69; Auk, 62, 
1945: 172-173; Bulletin to the Schools, 
University of the State of New York, 
31, 1945: 214-216, portrait. 


The best societies make it a practice to 
publish memorials and their example is to be 
commended. History should be recorded in 
the making, else much of it will be lost, and 
light can be thrown on the history of organi- 
zations by accounts of the lives of their 
members. The factors of honoring the dead 
and recording our esteem should not be for- 
gotten. The Wildlife Society has done fairly 
well (22 obituaries in 10 volumes of the 
Journal) but it can do better and the help of 
members is solicited in keeping the produc- 
tion of memorials more nearly current.— 
W. L. McATEE. 
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OBITUARIES 


H O BORGFELD 
1921-1945 


H O' Borgfeld, a member of The Wild- 
life Society from 1941, was born March 25, 
1921, in San Antonio, Texas, and killed 
January 29, 1945, in action over Castrop 
Rouxel, Germany, in World War II. Lieu- 
tenant Borgfeld was a navigator on a B-24 
with the Eighth Airforce. He was buried in the 
American Cemetery at Margarten, Holland. 

As a field worker in wildlife management, 


1 These were not abbreviations but his 
sole given name. 


Borgfeld showed unusual promise. He en- 
gaged in deer investigations with the Texas 
Cooperative Wildlife Research Unit and 
Texas Game, Fish, and Oyster Commission 
in the Edwards Plateau region of Texas and 
showed much originality in bis approach to 
the field problems involved. A conscientious 
and keen field worker, he was no less charac- 
terized by his winsome and lovable per- 
sonality. He was friendly to all and popular 
with his fellows.—WatterR P. Tay.or. 


RALPH ELLIS, JR. 
1908-1945 


Ralph Ellis, Jr. was born in Jericho, 
Nassau County, New York, on June 15, 
1908, and died suddenly of pneumonia at 
Willows, California, on December 17, 1945. 
From boyhood until his death, his all absorb- 
ing interest was birds and the literature as- 
sociated with them. 

As a boy he began collecting birds and 
later enlarged his activities to include mam- 
mals. Personal trips were made in Maine, 
New York, South Carolina, and California, 
and he sponsored collecting expeditions to 
Nevada, Idaho, and Australia. The speci- 
mens, including plants and all classes of 
vertebrates except mammals, were donated 
to the University of California. 

About 1928 his interest began shifting 
from his bird and mammal collections to 
vertebrate literature. From then until his 
death, he searched catalogues and book 
stores throughout this country and Europe. 
Having a keen, energetic mind, and being 
financially independent, he was able within a 
relatively few years to build one of America’s 
largest private libraries on vertebrate biology. 
His library included many of the oldest and 
rarest books on the subject. It also contained 
complete sets, I believe, of every vertebrate 
journal ever published in this country and 
many of those from other countries. In order 
to avoid missing a copy of any journal, Ralph 
Ellis became a life member of practically 
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every existing biological organization—more 
than 500 in all. 

His intensive and persistent search also 
unearthed many original paintings and 
sketches by Audubon, Gould, and other 
masters. These as well as rare books were kept 
in specially made cases inside fireproof safes. 

When a book, painting, or specimen came 
into his possession, it received the best pos- 
sible care. He visited libraries and museums 
to study housing, cases, bindings, and cata- 
logue methods. Book-binding materials were 
analyzed to detect acid or other deteriorating 
elements. Leather, buckram, and cloth were 
subjected to water, sunshine, and severe 
abrasion. Only those that stood his tests were 
used. 

His knowledge of vertebrate books gained 
for him the respect of scientists and book 
dealers alike. Ralph knew editions and 
values, and woe to the dealer who tried to 
put one over on him. He was broadly in- 
terested in the history of vertebrate litera- 
ture, but particularly in the dates of publica- 
tion of works on birds and mammals, especi- 
ally of those which appeared in parts since 
1758, the date of the 10th edition of the 
Systema Naturae of Linnaeus. 

His collections and library were housed 
for many years at 2420 Ridge Road, Berkeley 
California. His mammal collection and 
library are at the University of Kansas. 
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Friends of Ralph will long remember his 
keen, searching mind, his absorbing interest 
in the subject at hand, his knowledge of 
biological books, and his very great sense of 
humor. Ralph Ellis accomplished much in 


spite of a physical handicap (agranulocytosis) 
which plagued him from childhood. He was 
an associate member of The Wildlife Society 
from 1938 and its first Life Member (1944),— 
AprREY E. BorEtt. 


THEODORE HENRY FRISON 
1895-1945 


Theodore Henry Frison, a Charter Mem- 
ber of The Wildlife Society, and Chief of the 
Illinois Natural History Survey, Urbana, 
for 15 years, died at Burnham Hospital, 
Champaign, Illinois, December 9, 1945, after 
an illness (cancer of the spine) of more than 
a year. He was buried in Rose Lawn Ceme- 
tery, Champaign, a short distance southwest 
of the Natural Resources Building, which he 
helped to plan and where he had maintained 
his headquarters since the summer of 1940. 
He was born in Champaign, Illinois, January 
17, 1895. His father, Joseph Frison, a native 
of Hambach, Germany, was a pioneer Cham- 
paign business man; his mother, Helen 
O’Neal Frison, was born in Hermon, New 
York. 

While attending Champaign High School, 
he began the study of entomology under 
J. W. Folsom, Professor of Entomology at 
the University of Illinois and a neighbor of 
the Frisons. Through Professor Folsom, 
young Frison became acquainted with 
Stephen Alfred Forbes, who was then Head 
of the Department of Entomology at the 
University, State Entomologist, and Chief 
of the State Laboratory of Natural History. 
Impressed with the sincere enthusiasm of the 
embryo entomologist, Forbes and Folsom 
allowed him to attend University courses in 
entomology before he graduated from high 
school. 

Leaving the University near the end of his 
senior year, in April 1918, Frison entered the 
army, was commissioned a second lieutenant 
of infantry in August, and resigned in Decem- 
ber of the same year to resume his study of 
entomology at the University of Illinois. He 
received his master’s degree in 1920 and the 
doctor of philosophy degree in 1923. 

While at the University, he held at one 
time a scholarship and at another a fellow- 
ship and was an assistant in the Department 
of Entomology in 1922-23. In 1920, he was 


appointed Assistant State Entomologist of 
Wisconsin. In 1921-22, he was a member of 
the staff of the U. 8S. Bureau of Entomology 
and Plant Quarantine and was stationed at 
Moorestown, New Jersey. 

Upon receiving his doctorate in 1923, he 
joined the staff of the Illinois Natural His- 
tory Survey as Systematic Entomologist. In 
1917, the State Laboratory of Natural His- 
tory and the office of State Entomologist 
had been merged to form the Natural History 
Survey, with Forbes as Chief. Upon Forbes’ 
death in 1930, Frison became acting head of 
the Survey and on July 1, 1931, he was 
named Chief, a position he held at the time 
of his death. 

Dr. Frison was married to Ruby Gertrude 
Dukes of St. Joseph, Illinois, in 1919. Their 
son, Theodore Henry, Jr., who was born in 
1924, served with the 99th Infantry Division. 
He was among the first ground troops to 
enter Germany and spent several months in 
a hospital as a result of injuries received 
during a winter campaign. He is now attend- 
ing the University of Illinois. The Frisons’ 
daughter, Patricia Ann, born in 1929, was 
graduated from Urbana high school in June, 
1946. 

By the time Dr. Frison had become Chief 
of the Natural History Survey, he was in- 
ternationally known for his study of bumble- 
bees, aphids, and stoneflies. Administrative 
duties with the Natural History Survey con- 
sumed most of the regular office hours, and 
much of the research Dr. Frison had carried 
on since 1931 was done in his laboratory at 
night. Among the more recent publications 
that helped to place Dr. Frison in the list of 
internationally known entomologists are 
“The Stoneflies, or Plecoptera, of Illinois,” 
published in 1935, and “Studies of North 
American Plecoptera,” published in 1942. 
Over 80 other scientific and general articles 
by Dr. Frison have been published. 
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Under Dr. Frison’s administration, the 
Natural History Survey scientific staff was 
increased from 16 in 1930 to 38 at the time 
the United States entered World War II. 
Under his direction, the modern laboratories 
and offices of the Survey in the Natural 
Resources Building were planned and com- 
pleted. 

Previous to 1934, little research on the 
once abundant wildlife of Illinois has been 
done, and many of the so-called conservation 
measures adopted had failed through lack 
of adequate knowledge about the birds, mam- 
mals, and fishes of the State. Applying sci- 
entific research methods to the study of 
wildlife, Dr. Frison began in 1934 the as- 
sembly of a staff of young wildlife technicians 
that had made significant contributions be- 
fore it was seriously depleted through calls 
to the armed services. 

The first meeting of the Midwest Wildlife 
Conference, held in Urbana in 1935, was 
largely the result of Dr. Frison’s insistence on 
more and better wildlife research. Field 
laboratories constructed at Havana and 
Charleston were part of an integrated pro- 
gram of wildlife research Dr. Frison con- 
ceived and set in motion. Although highly 
trained as an insect taxonomist, he got from 
Professor Forbes and Professor Folsom a 
broad understanding of the entire biological 
world that gave him perspective in more 
than one field of science and conservation. 

Dr. Frison’s scientific honors and associa- 
tions were many. He served as Second Vice 
President of the Illinois State Academy of 
Science in 1929-30, as First Vice President 
in 1939-41, and as President in 1941-42. In 
1937, he was a representative of the Ecologi- 
cal Society of America on the National Re- 
search Council. 

He had been a Director of the Central 
States Forestry Congress since 1933 and of 
the Illinois Audubon Society since 1942. He 
was Editor of the Journal of Economic 
Entomology from 1936 through 1939, and a 
member of the editorial board of Ecology 
from 1938 through 1940. He served on the 
Executive Committee of the American As- 
sociation of Economic Entomologists in 1940. 
He had been on the Advisory Council of the 
Illinois State Archaeological Society since 
1937 and on the Advisory Research Council 
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of the Central States Forest Experimental 
Station since 1934. He was named First Vice 
President of the American Association: of 
Economic Entomologists in December 1944 
to serve during 1945. At various times he 
served on numerous committees of state and 
national scientific and conservation organiza- 
tions. 

Dr. Frison was a fellow of the American 
Association for the Advancement of Science 
and of the Entomological Society of America, 
its Vice President in 1936. Among the or- 
ganizations of which he was a member are 
the American Association of Economic 
Entomologists, the Ecological Society of 
America, the Illinois Audubon Society, the 
Limnological Society of America, the Ameri- 
can Wildlife Institute, the American Society 
of Naturalists, the Wilderness Society, the 
Illinois State Florists’ Association, the Con- 
servation Council of Illinois, the Illinois 
Horticultural Society, the [Illinois State 
Nurseryman’s Association (honorary), the 
Illinois State Academy of Science, the Izaak 
Walton League, the Illinois Federation of 
Sportsmen’s Clubs, the Chaos Club, Chicago, 
and the honorary society of Sigma Xi. 

Dr. Frison was a member of the Urbana 
Golf and Country Club. In bis high school 
and college years, he played a good game of - 
tennis. As a hunter and fisherman, he 
reasoned that the administrator of an effec- 
tive wildlife research program should under- 
stand the viewpoint of the sportsman as well 
as of the research man. 

An enthusiastic traveler, Dr. Frison spent 
many of his vacations driving with his family 
through the United States and Canada. Al- 
ways the entomologist, he usually searched 
out parts of the country where clear, swift- 
running streams could be found that yielded 
specimens of stoneflies, the insects on which 
he made his most recent studies. 

Dr. Frison’s interest in science did not 
prevent an appreciation of music and paint- 
ing, American history, and world affairs. The 
love of music was held over from the years 
in which he played the violin in campus 
orchestras and perhaps was inherited from 
his father, well known to early Champaign 
music lovers as a musician and teacher. 
World affairs he considered from the view- 
point of the biologist. Most of the art 
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museums of the United States he visited in in interest second only to the clear streams 
free time while on business trips. Spots where stoneflies could be collected.—Jamzs 
famous in American history ranked with him S. Ayars. 
EDWIN LEE LECOMPTE ; 
1874-1947 i 
Edwin Lee LeCompte, a Charter Member gram of conservation education in county . 
of The Wildlife Society, died March 16, 1947 schools which reached more than 100,000 ¥ 
at the Maryland General Hospital, Balti- pupils. He was named president of the Inter- t! 
more, where he had been admitted four days national Association of Game, Fish and Con- d 
earlier after being stricken with coronary servation Commissioners in 1925, and five - 
thrombosis. years later was selected to head the Ameri- i 
He was born at Salem, Dorchester can Fisheries Society. He was made chairman 
County, Md., October 18, 1874 and went of the American Game Association in 1934. - 
through the graded schools there. After He was a member of the advisory board of ™ 
varied employment in Baltimore, he re- the United States Biological Survey and ys 
turned to Salem to open a shoe shop. As a_ served for many years as vice-chairman of 7 
boy he was interested in hunting andinman- the United States Wildlife Committee on ; 
hood was a member of the Dorchester County Legislation, le 
Fish and Game Protective Association. His In 1927 he was given a certificate of life mM 
activity in that organization and particularly membership by the Sportsmen of America 
as its President led to his appointment as and was awarded their medal of honor. In : 
State Game Warden of Maryland in1916.He 1941 he received asilver wreath of oak leaves, Ms 
held that position until his retirement in the highest honor conferred by the Inter- | 
1945, giving Maryland a leading position for national American Academy of Sciences. - 
stability in its conservation work. At the In 1898 he was married to Delia A. Sher- 
beginning, the office consisted of only Mr. man of his native County. She died in 1944 : 
LeCompte and a stenographer but during his and through the years his parents (Francis A. 
tenure, under a State license bill, funds were and Evelyn B. Foxweil LeCompte) and his - 
collected enabling it to grow into a State 13 brothers and sisters all passed away so pa 
Game and Inland Fish Commission wih an that at his death he had no living near rela- oe 
annual budget of more than $250,000. tives. He was buried in the Episcopal Ceme- . 
He was largely responsible for the de- tery at Cambridge, Md. (From information th 
velopment of a system of game and bird supplied by Ernest A. Vaughn and Harold §. d : 
sanctuaries throughout the State and spon- Kolmer of the Maryland Game and Inland ne 
sored much legislation protecting Maryland’s Fish Commission.)—W. L. McATEE. “9 
streams and wildlife. He established a pro- = 
he 
ALBERT EDWARD FRANK MILLER ter 
1916-1943 
Albert Edward Frank Miller, member of Huntington Forest through the spring of 
The Wildlife Society from 1940 was bornin 1941. During the late winter and early spring 
Brighton, New York, April 8, 1916. He was of that year, he wrote the first draft of his 
educated in the public schools and was a__ thesis and had begun the final draft when he 
graduate student in the Department of decided to withdraw from college and enlist ber 
Forest Zoology, Syracuse University, 1939- in the Army Air Corps. He was killed while fro 
1941. He had completed the course work on active duty as a bomber pilot in North anc 
required in connection with his approved Africa, January 14, 1943, and was buried Te: 
program and almost completed his thesis, there-—RaupxH T. Kina. Ma 
which was based on studies conducted on the sch 
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PAUL BENEDICT RIIS 
1876-1944 


Paul Benedict Riis, Charter Member of 
The Wildlife Society, died in Rockford, Il- 
linois, March 27, 1944, following a few days 
illness and a surgical operation. He was born 
in Basel, Switzerland, October 4, 1876, had 
elementary schooling there, and came to 
this country when eighteen years of age. He 
did landscaping in New York and Con- 
necticut and then went to Wisconsin. From 
1910 to 1927, he was Superintendent of the 
Rockford, Illinois, Park District. During his 
administration, four parks were added, of 
which Sinnissippi, Black Hawk, and Inger- 
soll parks were primarily developed by him. 
All are famed for beauty and usability. In 
1927, he took the directorship of the Al- 
legheny County, Pennsylvania, parks, where 
he served for five years. 

From 1922-1932, Mr. Riis was active in 
the American Institute of Park Executives of 
which he served as a director, 1923-1926. 
His park work was distinguished for the in- 
telligent treatment of native landscapes. In 
1922, he was invited to become editor of a 
department in the magazine, Parks and 
Recreation, devoted to the conservation of 
our flora and fauna. He conducted this de- 
partment for sixteen years, and for fourteen 
years was Chairman of the Committee on 
Conservation of the organization named. 

In 1924, he was instrumental in organizing 
the Superior Forest Recreation Association, 
devoted to the preservation of the northern 
lakeland country as a wilderness. That ob- 
jective was not easily attained; in fact the 
struggle for it continues today. Nevertheless 
he helped to awaken interest in the main- 
tenance of wilderness areas where people can 


find refreshment of mind and body through 
getting away completely from the stress of 
urban life. 

Upon termination of the Pennsylvania 
contract, he retired from public work and 
engaged in private landscaping and the man- 
agement of estates. One such project was a 
large property near Rockford on which game 
management was a primary objective. There 
he made a special study of the food habits of 
the white-tailed deer. 

Mr. Riis was a collaborator of the late 
William T. Hornaday in his campaigns for 
the preservation of our fauna. He loved birds 
and wild flowers and strove valiantly to in- 
sure their protection. The movement to 
preserve the last remaining herd of woodland 
caribou in the United States had its origin in 
his endeavors. He had an aggressive and 
tenacious spirit, which through its uncom- 
promisingness at times tended to defeat his 
own purposes, but which was the manifesta- 
tion of his sincere interest in true conserva- 
tion. 

In his conservation department in Parks 
and Recreation may be found most of Riis’s 
writings. Some of the subjects treated were: 
The ecological garden and arboretum at the 
University of Wisconsin, chemical poisoning 
of rodents dangerous, parks as conservators 
of wildlife, and birds of the Mississippi 
Watershed. As a friend and protector of 
animal and plant life, his career was out- 
standing. (Much of the information here 
presented was obtained from obituary notices 
in Parks and Recreation, Vol. 27, 1944, pp. 
90, and 121-122, by W. O. Doolittle.)—W. L. 
MCATEE. 


HORATIO LUTHER VAN VOLKENBURG 
1893-1944 


Horatio Luther Van Volkenburg, a mem- 
ber of The Wildlife Society from 1942, died 
from coronary thrombosis October 13, 1944, 
and was buried in the Bryan City cemetery, 
Texas. He was born at Springville, New York 
March 16, 1893, and was educated in the 
schools of that State, receiving from Cornell 


University the degrees of D.V.M. in 1918; 
B.S. in 1919; and M.S. in 1921. He was 
Instructor in the State Veterinary Col- 
lege at Cornell 1918-1921; assistant biologist 
in the U. S. Biological Survey (working 
on diseases of fur animals) 1922-1923; 
special investigator of diseases of blue 
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foxes, reindeer, and fur seals for the Bureau 
of Fisheries in Alaska 1924-1925; manager 
of a silver fox farm 1925-1926; parasitologist 
in the Agricultural Experiment Station of 
Puerto Rico 1926-1937; and Professor of 
Parasitology in the Agricultural and Me- 
chanical College of Texas from 1937. 

He was author or joint-author of some 
fifty papers in his field, among them one on 
“Parasitism and malnutrition of deer in 
Texas,”’ which was printed in The Journal of 
Wildlife Management in 1943. He was a 
member of the American Association for the 
Advancement of Science, the Veterinary 
Medical Association, and the Society of 
Parasitologists. 


Dr. Walter P. Taylor says of him: “Dr, 
Van Volkenburg was an unusually alert in- 
tellectual leader who was particularly in- 
terested in the wildlife phases of parasitology, 
and while he was active, probably did more 
than any other specialist in Texas on wildlife 
parasites and diseases. His loss was, and is, a 
severe one. Aside from his technical com- 
petency and keen interest, Dr. Van Volken- 
burg possessed an attractive personality and 
a generous disposition. He was one of the 
most constructive and useful members of the 
faculty of the Texas Agricultural and Me- 
chanical College and one of the most prized 
cooperators of the Texas Cooperative Wild- 
life Research Unit.”—W. L. McATeez, 
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CONSTITUTION AND By-Laws oF 
Tue WILDLIFE Society! 


CONSTITUTION 


ARTICLE I—Name 


The name of this Society shall be The 
Wildlife Society. 


ARTICLE II—OssectTIveEs 


The principal objectives of the Society 
shall be: (1) Establishment of professional 
solidarity and the maintenance of the high- 
est possible professional standards; (2) 
development of all types of wildlife manage- 
ment along sound biological lines; (3) 
publications to effect these ends; and (4) 
protection of the interests of its members. 


ARTICLE III—MeEmsersaip 


Sec. 1. The membership of this Society 
shall consist of Active Members, Associate 
Members, Life Members, and Honorary 
Members. 

Sec. 2. Active Members shall be persons 
professionally engaged in the practice or 
teaching of wildlife management, in wildlife 
administration, in wildlife research, or in 
graduate study of these subjects, who are 
graduates of a school approved by the Coun- 
cil, or who, in the opinion of the Council, 
have acquired an understanding of wildlife 
management principles and techniques com- 
parable with that required by a school ap- 
proved by the Council. 

Sec. 3. Qualifications of applicants for ac- 
tive membership shall be passed upon by a 
standing committee of five members who shall 
be nominated by the Council and elected by 
the Society at its annual meeting; three mem- 
bers of the committee to be elected in odd 
numbered years, two members in even num- 
bered years, to hold office for two years each. 
Election of applicants for active membership 
shall be made by the Council from among 
those recommended by the Membership 
Committee. 

Sec. 4. Any person may become an Asso- 


1 Including revisions as of June 1, 1947. 
See previous constitution, Journ. Wildl. 
Mgt., 10: 361-364, 1946. 


ciate Member upon recommendation of two 
Active Members and acceptance by the Sec- 
retary. 

Sec. 5. Honorary Members shall be per- 
sons who, upon a two-thirds vote of the 
Council and a two-thirds vote at any stated 
annual meeting of the Society, are thus rec- 
ognized for their distinguished service or out- 
standing achievement in the field of wildlife 
management. 

Sec. 6. Active Members shall be entitled 
to vote, to hold office, and to represent the 
Society officially. Life Members and Honor- 
ary Members who have been elected also as 
Active Members by the Council shall have 
such rights and privileges. All classes of mem- 
bers shall receive The Journal and such other 
publications of the Society as the Council 
may direct. 

Sec. 7. Any Active or Associate Member 
may become a Life Member by paying the 
sum of $100.00 at one time into the Perma- 
nent Trust Fund. Life Members shall be ex- 
empt from payment of annual dues. 


ARTICLE IV—Orricers 


Sec. 1. The officers of the Society shall be 
a President, a Vice-President, a Secretary, 
and a Treasurer. 

Sec. 2. The officers shall be elected an- 
nually by mail ballot except as noted below. 
The President and Vice-President shall serve 
until May 1 of the calendar year following 
their election and shall not succeed them- 
selves. The Secretary shall be elected in each 
odd-numbered year and shall serve until 
May 1 of the next odd-numbered year. The 
Treasurer shall be elected in each even-num- 
bered year and shall serve until May 1 of the 
next even-numbered year. Within 60 days of 
assuming office the President shall appoint a 
Nominating Committee of five members. Be- 
fore November 1 of that year the Nominating 
Committee shall submit to the Secretary two 
available Active Members as nominees for 
each office to be vacated. The Committee’s 
nominations shall be published in the next 
January issue of The Journal of Wildlife 
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Management or Wildlife Newsletter. Within 
30 days of the date of mailing of this issue 
the names of additional available nominees 
for any office to be vacated may be sub- 
mitted by any voting member in good stand- 
ing and any nomination will be valid if sub- 
mitted by 5 per cent of the voting member- 
ship. The Secretary shall then mail an elec- 
tion ballot bearing the Committee’s nomina- 
tions and those made by the membership as 
herein provided. Thirty days shall be allowed 
for the election ballots to be returned to the 
Secretary. The nominee receiving the largest 
vote for each office shall be declared elected. 
In case of a tie, the decision shall be made by 
a majority of the Council. The out-going 
President shall appoint a three-member com- 
mittee within thirty days after the election 
to audit the nomination and election ballots. 
The auditor’s report on balloting shall be 
published in The Journal of Wildlife Man- 
agement or Wildlife Newsletter. 

Sec. 3. The President shall preside at 
meetings of the Society, shall be Chairman of 
the Council, shall appoint all Committees, 
except the Membership Committee, includ- 
ing those established by the Council, and per- 
form other duties incident to his office. 

Sec. 4. In the absence of the President 
or in his inability to act, his duties shall be 
assumed by the Vice-President. In the event 
neither one can serve, the Council shall ap- 
point a President pro tempore. 

Sec. 5. The Secretary shall be the Execu- 
tive Officer of the Society under the general 
direction of the Council. He shall issue no- 
tices of annual or special meetings of the 
Society. A report covering his activities dur- 
ing the preceding year shall be made by him 
to the Society at its annual meeting. 

Sec. 6. The Treasurer shall be responsible 
for all funds of the Society except permanent 
funds held in trust and shall be bonded in 
suitable amounts as decided by the Council 
and at the Society’s expense. His accounts 
shall be audited at the close of each year as 
directed by the President before presentation 
at the annual meeting of the Society. 

Sec. 7. Vacancies among the officers shall 
be filled by vote of the Council from among 
the Active Members for the unexpired term 
of the office. 

Sec. 8. The Council, by a two-thirds 


vote, may combine the offices of Secretary 
and Treasurer into one office entitled the 
Executive Secretary. The Executive Secre- 
tary shall be appointed by a two-thirds vote 
of the Council. The Council may pay him a 
salary and expenses at its discretion and 
within sound financial limits of the Society. 
The Executive Secretary shall carry out the 
duties and make reports as specified in Sec- 
tions five and six of this Article. The com- 
bining of the offices of Secretary and Treas- 
urer shall take place on May 1, of some year, 
and a notice of such a union shall be made to 
the membership at least six months prior to 
the change. The Council, by a two-thirds 
vote, may eliminate the office of Executive 
Secretary, if conditions warrant, and restore 
the separate offices of Secretary and Treas- 
urer, and have these offices filled according 
to Section two of this Article. A petition, 
having at least 10 per cent of the signatures 
of Active Members will be sufficient to re- 
quire the Council to submit to the voting 
membership for approval or disapproval of 
the appointment or discharge of an Execu- 
tive Secretary. 


ARTICLE V—Covnci. 


Sec. 1. The Society shall be governed by a 
Council, composed of the President, Vice- 
President, Secretary, Treasurer, and at least 
one representative from each of the Regions 
as defined in the By-laws. The Regional 
Representatives shall be elected annually, 
shall be eligible for re-election and shall take 
office on May 1 following their election. 

Sec. 2. The Council shall appoint the 
Editor; shall have power to fill vacancies oc- 
curring in its numbers; shall recommend to 
the Society for action By-laws not incon- 
sistent with this Constitution and shall per- 
form such other duties as are herein pre- 
scribed. Not less than one-half of the Mem- 
bers of the Council shall constitute a quorum. 

Sec. 3. If the offices of Secretary and 
Treasurer are combined into an office of one 
person, entitled Executive Secretary, an ap- 
pointee, the Executive Secretary shall not 
vote on Council affairs. 


ARTICLE VI—MEETINGS 


Sec. 1. The Society shall hold an annual 
meeting and such other meetings as the 
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Council may direct at places and dates 
selected by them. Due notice of such meet- 
ings shall be given by the Secretary at least 
thirty days in advance. 

Sec. 2. Resolutions passed at a meeting 
of the Society by less than a majority of its 
Active Members shall represent the majority 
opinion of the meeting, but shall not be 
binding on the Society unless subsequently 
approved by the Council. 


ARTICLE VII—Sectrions 


Sections of the Society may be authorized 
by the Council upon petition of ten or more 
Active Members. Sections may adopt neces- 
sary By-laws, providing that no part of them 
shall conflict with the Constitution of this 
Society. A report of its activities shall be 
presented by each section at the annual meet- 
ing of the Society. 


ARTICLE VIII—Dves anp Funps 


Sec. 1. The annual dues of Active Mem- 
bers shall be $5.00, and of Associate Mem- 
bers, $4.00. Subscriptions shall be $5.00 be- 
ginning with Volume twelve. No dues shall 
be charged Honorary Members. 

Sec. 2. Annual dues shall be payable from 
January 1 in advance. Members in arrears 
shall forfeit their rights and privileges and 
shall receive no publications until such dues 
are paid. 

Sec. 3. All monies accruing to the Society 
received for undesignated purposes shall con- 
stitute the Permanent Trust Fund, the pro- 
ceeds from which shall be utilized to carry 
forward the work of the Society as directed 


by a three-fourths vote of the Council. In the 
absence of such direction, this income shall be 
reinvested by the Trustees. 

Sec. 4. Bequests, grants or trusts made 
for the purpose of advancing the field of wild- 
life management and/or The Wildlife Society 
may be accepted by the Society, providing 
the Council shall have first favorably con- 
sidered the objects and specifications set up 
by the trust. These shall be placed in the 
Permanent Fund. 

Sec. 5. The Permanent Trust Fund of the 
Society shall be controlled in trust by a board 
of three Trustees with power to sell and rein- 
vest according to their judgment. One 
Trustee shall be elected at each annual stated 
meeting for a term of three years. In case of 
vacancies caused by suspension, resignation 
or death, successors may be appointed by the 
Council for the remainder of the term. The 
Trustees shall be bonded in suitable amounts 
as directed by the Council’and at the Soci- 
ety’s expense. 


ARTICLE IX—AMENDMENTS 


The Constitution may be amended by a 
two-thirds vote of the Active Members of the 
Society, replying by ballot to a notice of the 
proposed amendment. Such notice must be 
submitted to all voting Members at least 
thirty days previous to the closing date for 
the receipt of ballots. Amendments may be 
referred to the Society for action either by a 
two-thirds vote of the voting Members at any 
stated annual meeting, or by a favorable vote 
of at least two-thirds of the Council. 


BY-LAWS 


I. ELEcTION OF OFFICERS 


Election of officers shall be made by mail 
ballot as specified by the Constitution. 


II. ELection or Counciu 


Representatives to the Council shall be 
chosen, one from each of the following Re- 
gions: 


Region 1: Maine, New Hampshire, Vermont, 
Massachusetts, Rhode Island, Connecticut, 
New York, Pennsylvania, New Jersey, Mary- 


land, Delaware, District of Columbia, and 
West Virginia. 


Region 2: Virginia, Kentucky, Tennessee, 
North Carolina, South Carolina, Georgia, 
Florida, Alabama, Mississippi, Louisiana, 
Arkansas, Puerto Rico, and Virgin Islands. 


Region 3: Ohio, Michigan, Wisconsin, Min- 
nesota, Iowa, Missouri, Illinois, and Indiana. 
Region 4: North Dakota, South Dakota, 


Montana, Wyoming, Nebraska Colorado, 
and Kansas. 
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Region 5: Arizona, New Mexico, Texas, Okla- 
homa, and Mexico. 


Region 6: Washington, Oregon, California, 
Idaho, Nevada, Utah, Alaska, and Hawaii. 


Region 7: Canada. 


Additional Regions may be established for 
similar representation upon approval by the 
Council. Representatives to the Council shall 
be elected in each Region by any plan accept- 
able to the Council. 


III. OrpER or BusINEss 


The order of business at the annual stated 
meeting, unless changed by a two-thirds vote 
of the Active Members present, shall be as 
follows: 


1. Reading and approval of the minutes of 
the previous meeting. 

2. Report of the Secretary. 

3. Report of the Treasurer. 

4. Report of Regional Representatives 
and Sections. 

5. Appointment of temporary committees. 

6. Report and recommendations by the 
Council. 

7. Action on business reported by the 

Council. 
. Reports of committees. 
9. New and unfinished business. 


ie 2) 


IV. DELINQUENTS 


A member shall be dropped from the an- 
nual list of members after becoming one year 
in arrears of dues. A member shall be rein- 
stated upon payment of dues for the current 
year in which application is made. Any mem- 
ber serving in the Armed Forces of World 
War II may obtain back numbers of The 
Journal of Wildlife Management for the time 
he was in arrears because of the war at regu- 
lar subscription prices. All other delinquents 
shall pay current prices for back numbers. 


V. Fiscat YEAR 


The fiscal year of the Society shall end 
December 31. 


VI. Eprror 


The Editor shall be appointed by the 
Council. He shall serve for one year, or until 
his successor is appointed, and shall be re- 
sponsible for all matters relating to the publi- 
cations of the Society, subject to such restric- 
tions as may be imposed by the Council. 


VII. By-Laws 


By-laws may be adopted, amended or re- 
pealed at any annual meeting by a majority 
vote of the Active Members present. 
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